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(54) 1 H-IMIDAZOPYRIDINE DERIVATIVES 

(57) 1 H-lmidazopyridine derivatives represented by 
the following general formula or salts thereof: 



R* — (CHj) ms 




wherein R 1 represents hydrogen atom, hydroxy! group, 
an elkyl group, a cycloaikyl group, styryl group, or an 
aryl group; R 2 represents hydrogen atom, an alkyl 
group, a halogen atom, hydroxyl group, amino group, a 
cyclic amino group, or phenoxy group; ring A represents 
a homocycllc or heterocyclic ring which may be substi- 
tuted; R 3 represents a saturated nitrogen-containing 
heterocyclic group; and m represents an integer of from 
0 to 3. The derivatives have excellent inhibitory actions 
against production of TNF or IL-1 and are extremely 
useful as preventive or therapeutic agents for diseases 
in which a cytokine is mediated. 
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Description 

Technical Field 

5 [0001] The present Invention relates to novel 1H-imldazopyridine derivatives or salts thereof which have a potent 
inhibitory action against production of tumor necrotizing factor (TNF) or interteukin-1 (!L-1) and are useful as medica- 
ments for preventive or therapeutic treatment of diseases of humans and animals, in which a cytokine such as TNF, 
IL-1 is mediated, which include chronic inflammatory diseases (e.g., rheumatic arthritis, osteoarthritis, etc.), allergic 
rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoimmune diseases [autoimmune 

10 hemic diseases (e g., hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia, etc.), autoimmune intestinal 
diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune corneitis (e.g., keratoconjunctivitis sicca, spring 
catarrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple sclerosis, systemic erythema- 
todes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, psoriasis, interstitial pulmonary 
fibrosis and the like], diabetes, cancerous cachexia, HIV-lnfectlous cachexia and the like. 

13 

Background Art 

[0002] Some compounds having 1 H-imidazoquinoIlne structure are known which are analogous to the compounds 
of the present invention. Journal of Medicinal Chemistry, Vol. 11 , p. 87 (1968) discloses 1-(2-piperidinoethyl)-1H-imi- 

20 dazo[4,5-c)-quinoline, Japanese Patent Unexamined Publication (KOKAI) No. Sho 60-123488/1985 discloses 1-iso- 
butyl-1H-imidazo[4,5-c]qulnollne-4-amine (general name: imlquimod) as a compound having an antiviral action, and 
Hungarian Patent Publication No. 34479 (Patent No. 1 901 09) discloses 1 -(2-diethylamlnoethy1)-1 H-lmida20[4 l 5-c]qul- 
noline as a compound having analgesic and anticonvulsant actions. However, 1 H-imidaiopyridine derivatives as those 
according to the present invention have never been known so far. 

23 [0003] Moreover, the aforementioned imiquimod has been known to have an inducing action of a few kinds of cy- 
tokines such as interferon (IFN), TNF, IL-1 and the like, which is described in Journal of Interferon Research, Vol. 14, 
p. 81 (1994). However, 1 H-imldazopyridlne derivatives or IH-lmidazoqulnollne derivatives having an Inhibitory action 
against production of TNF or IL-1, which action is totally opposite to those taught by the aforementioned prior arts, 
have never been known so far. 

30 

Disclosure of the Invention 

[0004] An object of the present invention is to provide novel compounds which have excellent Inhibitory actions 
against production of cytokines such as TNF and IL-1 and the like are useful as medicaments. 
33 [0005] The inventors of the present invention made intensive studies to achieve the object. As a result, they found 
novel IH-imidazopyridine derivatives which have an excellent inhibitory action against production of TNF or IL-1 and 
achieved the present invention. 

[0006] The present invention thus relates to novel 1 H-Imldazopyridlne derivatives represented by the following gen- 
eral formula (I) or salts thereof: 

40 



45 




30 wherein R 1 represents hydrogen atom, hydroxy! group, an alky! group which may have one or more substltuents, a 
cycloalkyl group which may be substituted, a styryl group which may be substituted, or an aryl group which may have 
one or more substltuents; R 2 represents hydrogen atom, an alkyt group, a halogen atom, hydroxy! group, an amino 
group which may have one or two substituents, a cyclic amino group which may be substituted, or a phenoxy group 
which may be substituted; ring A represents a homocycilc or heterocyclic ring which may be substituted with one or 

33 more alky! groups, aJkoxyl groups, or halogen atoms; R 3 represents a saturated nitrogen-containing heterocyclic group 
which may be substituted; and m represents an integer of from 0 to 3; provided that, when R 3 represents unsubstituted 
plperidino group, at least one of R 1 and R 2 is not hydrogen atom. 

[0007] According to the second embodiment of the present invention, there are provided novel 1 H-imidazopyridlne 
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derivatives represented by the following general formula (II) or salts thereof: 




wherein R 1 , R 2 , ring A and m have the same meanings as those defined above; R 4 represents hydrogen atom, an alkyl 
group, benzyl group, triphenylmethyl group, an alkanoyl group which may be substituted, an alkoxycarbonyl group, 

»J benzyloxycarbonyl group, a thlocarbamoyl group which may be substituted, an aikanesulfonyl group, a benzenesulfonyt 
group which may be substituted, or amidino group; Y represents methylene group, oxygen atom, sulfur atom, nitrogen 
atom, a group represented by NH, or a single bond; and n represents an integer of from 0 to 2. . 
[0008] According to the third embodiment of the present invention, there are provided, among the compounds rep- 
resented by the aforementioned general formulas (I) and (II), the compounds wherein ring A is a benzene ring or a 

20 thiophene ring, or the salts thereof. 

[0009] According to another aspect, there is provided a medicament which comprises as an active ingredient the 
compound represented by the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof. 
The medicament is useful for preventive or therapeutic treatment of diseases of mammals including humans, in which 
a cytokine such as TNF, IL-1 Is mediated, which Include chronic inflammatory diseases (e.g., rheumatic arthritis, os- 

23 teoarthrttis, etc.), allergic rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoim- 
mune diseases [autoimmune hemic diseases (e.g., hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia, 
etc.), autoimmune intestinal diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune comeitls (e.g., kera- 
toconjunctivitis sicca, spring catarrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple 
sclerosis, systemic erythematodes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, pso- 

30 riasis, interstitial pulmonary fibrosis and the like], diabetes, cancerous cachexia, HIV-infectious cachexia and the tike. 
[001 0] According to a further aspect, there are provided a use of the compound represented by the aforementioned 
general formula (I) or (It), or a pharmacologically acceptable salt thereof for the manufacture of the aforementioned 
medicament; and a method for the preventive or therapeutic treatment of diseases in which a cytokine such as TNF, 
IL-1 is mediated, which comprises the step of administering a preventively or therapeutically effective amount of the 

35 compound represented by the aforementioned genera) formula (I) or (II), or a pharmacologically acceptable salt thereof 
to a mammal including a human. In addition, the present invention provides an inhibitor against production of tumor 
necrotizing factor (TNF) or lnterleukin-1 (IL-1) which comprises as an active Ingredient the compound represented by 
the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof. 

40 Best Mode for Carrying Out the Invention 

[0011] Specific explanations of the compounds of the aforementioned general formulas (I) and (II) of the present 
invention will be given below. The compounds represented by the aforementioned general formula (II) are characterized 
In that they have a specific saturated nitrogen-containing heterocyclic group which may have specific substltuents as 
43 R3 among the compounds represented by the aforementioned general formula (I). However, the scope of the present 
invention is not limited to the compounds represented by the aforementioned general formula (II), and it should be 
understood that any compounds having as R 3 a saturated nitrogen-containing heterocyclic group which may be sub- 
stituted fall within the scope of the present Invention. 

[0012] In the aforementioned general formulas (I) and (II), examples of the alkyl group represented by R 1 , R 2 or R 4 
so include, for example, methyl group, ethyl group, n-propyi group, Isopropyl group, n-butyl group, tsobutyl group, sec- 
butyt group, tert-butyt group, n-pentyl group, Isopentyi group, neopentyl group, n-hexyl group and the like. 
[001 3] Examples of the cycioalkyl group represented by R 1 include, for example, cyciopropyl group, cyclobutyl group, 
cyclopentyl group, cyclohexyl group, cyctoheptyi group and the like. Examples of the aryl group represented by R 1 
include, for example, phenyl group, 2-pyridyl group, 3-pyridyl group, 4-pyridyi group, 3-pyridazlnyl group, 4-pyridazinyi 
55 group, 2-pyrimidinyi group, 4-pyrimidinyl group, 5-pyrimidlnyl group, pyrazinyl group, 2-furyl group, 3-furyl group, 
2-thlenyl group, 3-thlenyl group, 1-pyrroryl group, 2-pyrroryl group, 3-pyrrolyl group, 1-lmldazotyi group, 2-lmldazolyi 
group, 4-imidazoryl group, 1 -pyrazolyl group, 3-pyrazolyl group, 4-pyrazolyl group, 5-pyrazolyl group, 2-oxazoryi group, 
4-oxazolyl group, 3-isoxazolyl group, 4-isoxazoryl group, 5-isoxazolyl group, 2-thiazolyl group, 4-thiazoryl group, 5-thi* 
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azoiyl group, 3-isothiazofyl group, 4-isothiazolyl group, 5-isothiazolyl group, 1,2,3-triazol-1-yl group, 1 ,2,3-triazol-4-yl 
group, 1 ,2,3-triazol-5-yl group, 1 ,2,4-triazoM -yl group. 1 ,2,4-triazol-3-yl group, 1 ,2,4-triazol-5-yl group, 1-tetrazolyl 
group, 5-tetrazotyl group, 1 ,2,5-thiadlazol-3-yl group, 1-indolyl group, 2-indolyl group, 3-indolyl group and the like 
[0014] Examples of the halogen atom represented by R 2 include, for example, fluorine atom, chlorine atom, bromine 
atom, and iodine atom. Examples of the amino group which may have one or two substituents that is represented by 
R2 include, for example, amino group, methylamino group, ethylamino group, n-propylamino group, isopropylamino 
group, cyclopropylamino group, cyclobutylamino group, cyclopentylamino group, cyclohexylamino group, dimethylami- 
no group, diethylamino group, aniiino group, pyridylamlno group, 4-pyridytmethy (amino group, benzytamlno group, p- 
methoxybenzylamino group, dlbenzylamino group and the like. Examples of the cyclic amino group represented by R 2 
include, for example, 1-aziridinyl group, 1-azetidinyl group, 1 -pyrrolidinyl group, piperidino group, 1 -piperazinyl group, 
hexahydro-1 H-azepin-1-yl group, hexahydro-1 H-t ,4-dtazepin-1 -yl group, morpholino group, 4-thiomorpholinyl group 
and the like. 

[0015] Examples of the homocyciic or heterocyclic ring represented by ring A in the aforementioned general formulas 
(I) and (II) include, for example, benzene ring, cyciopentene ring, cyclohexene ring, cycioheptene ring, cyclooctene 
ring, cycloheptadiene ring, thiophene ring, furan ring, pyridine ring, pyrazine ring, pyrrole ring, thlazole ring, oxazole 
ring, azepine ring and the like. Examples of the alkyl group which may be substituted on the homocyciic or heterocyclic 
ring include, for example, methyl group, ethyl group, n-propyf group, isopropyl group, n-butyl group, isobutyl group, 
sec -butyl group, tert-butyl group, n-pentyl group, isopentyt group, neopentyl group, n-hexyl group and the like. Exam- 
ples of the alkoxyl group which may be substituted on the said ring include, for example, methoxy group, ethoxy group, 
n-propoxy group, isopropoxy group, n-butoxy group, isobutoxy group, sec-butoxy group, tert-butoxy group, n-pentyloxy 
group, isopentyloxy group, neopentytoxy group, n-hexyloxy group and the like. Examples of the halogen atom which 
may be substituted on the said ring include, for example, fluorine atom, chlorine atom, bromine atom, and iodine atom. 
The number and kind of these substituents are not particularly limited, and when two or more substituents exist, they 
may be the same or different 

[0016] In the aforementioned general formula (I), the saturated nitrogen-containing heterocyclic group represented 
by R 3 means a saturated nitrogen-containing heterocyclic group which has one or more nitrogen atoms as ring-con* 
stitutlng atom(s), and which may further have one or more oxygen atoms or sulfur atoms as ring-constituting atoms. 
Examples include 1 -azlridlnyl group, 2-aziridinyl group, 1 -azetldinyl group, 2-azetldlnyl group, 3-azetldlnyl group, 1 -pyr- 
rolidinyl group, 2-pyrrolidinyl group, 3-pyrrolidinyl group, pyrazoltdinyl group, imidazoiidinyl group, piperidino group, 
2-piperidyl group, 3-piperidyl group, 4-piperidyl group, 1 -piperazinyl group, 2-piperazinyl group, hexahydro-1 H-azepin- 
1 -yl group, hexahydro-1 H-azepln-2-yl group, hexahydro-1 H-azepln-3-yl group, hexahydro-1 H-azepln-4-yl group, hex- 
ahydro-1 H-1, 4-diazepin-1-yl group, hexahydro-1 H-1,4-dtazepin-2-yl group, hexahydro-1 H-1 ,4-diazepin-5-yt group, 
hexahydro-1 H-1 ,4-diazepin-6-yl group, 2-morpholinyl group, 3-morpholinyl group, morpholino group, 2-thiomorpholinyl 
group, 3-thiomorphollnyl group, 4-thlomorphollnyl group, 3-lsoxazolldlnyl group, 3-lsothiazolldlnyl group, 1 ,2,3-triazo- 
ildin-4-yl group, 1 ,2,4-triazolldin-3-yl group, 1 ,2,5-thiadiazolin-3-yl group and the like, and preferred groups include, for 
example, 3-piperidyl group, 4-piperidyl group, 1 -piperazinyl group, 2-plperazinyi group, 3-pyrrolidinyl group, 2-azetidlnyl 
group, 3-azetldlnyl group, 2-morpholinyl group, 2-thiomorpho!lnyl group and the like. 

[0017] In the aforementioned general formula (II), examples of the alkanoyl group which may be substituted that Is 
represented by R 4 include, for example, formyl group, acetyl group, propionyl group, n-butyryl group, isobutyryt group, 
vaieryl group, isovaleryl group, pivaloyl group, fluoroacetyl group, difluoroacetyl group, trifluoro acetyl group, chloro- 
acetyl group, dichloroacetyl group, trichioroacetyl group and the like. Examples of the alkoxycarbonyl group represent- 
ed by R 4 include, for example, methoxycarbonyl group, ethoxycarbonyl group, n-propoxycarbonyl group, isopropoxy- 
carbonyl group, n-butoxycartoonyt group, isobutoxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycarbonyl 
group, n-pentyloxycarbonyl group, n-hexyloxycarbonyl group and the like. Examples of the thlocarbamoyt group which 
may be substituted that is represented by R 4 include, for example, thiocarbamoyl group, methylthiocarbamoyl group, 
ethylthiocarbamoyl group, n-propylthlocarbamoyl group, isopropylthlocarbamoyl group, n-butylthiocarbamoyl group, 
isobutylthiocarbemoyl group, sec-butylthlocarbamoyl group, tert-butytthiocarbamoyl group and the like. Examples of 
the alkanesulfonyl group represented by R 4 Include, for example, methanesulfonyl group, ethanesulfonyl group, n- 
propanesulfonyl group, n-butanesulfonyl group and the like. 

[001 8] In the present specification, with respect to the substituting/binding position of the terms the aryl group", the 
homocyciic or heterocyclic ring" and "saturated nitrogen-containing heterocyclic group", the terms herein used encom- 
pass any groups In their meanings which may substitute/bind at any position on a substltutable/bondable element 
among ring-constituting atoms, so long as the substituting/binding position is not particularly limited, as some examples 
are shown above. 

[0019] In the aforementioned general formulas (I) and (II) of the present invention, when certain functional groups 
are referred to as "which may be substituted" or "which may have substltutents," the substltuent may be any group so 
long as it can substitute on the functional groups. The number and kind of the substltuent are not particularly limited, 
and when two or more substituents exist, they may be the same or different. Examples include halogen atoms such 
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as fluorine atom, chlorine atom, and bromine atom; hydroxy! group; alkyl groups such as methyl group, ethyl group, 
n-propyl group, Iscpropyl group, n-butyl group, Isobutyl group, sec-butyl group, tert-butyl group, n-pentyl group, Iso- 
pentyl group, neopentyl group, and n-hexyl group; trffluoromethyl group; aryl groups such as phenyl group, naphthyl 
group and pyridyl group; alkoxyl groups such as methoxy group, ethoxy group, n-propoxy group, Isopropoxy group, 

3 n-butoxy group, Isobutoxy group, sec-butoxy group, and tert-butoxy group; aryloxy groups such as phenoxy group; 
amino groups which may be substituted such as amino group, methylamino group, ethylamino group, n-propyiamlno 
group, isopropylamino group, cyclopropylamino group, cyclobutylamino group, cyclopentylamino group, cyclohexy- 
tamino group, dimethylamino group, dlethylamino group, anilino group, pyridylamlno group, benzylamino group, diben- 
zylamino group, acetylamino group, trlfluoroacetylamlno group, tert-butoxycarbonylamino group, benzyloxycarbo- 

10 nylamino group.benzhydrylamino group, and triphenylmethylamino group; f ormyl group; alkanoyl groups such as acetyl 
group propionyl group, n-butyryl group, isobutyryl group, valeryl group, isovaleryl group, pivaloyl group, fluoroacetyl 
group! difluoroacetyl group, trtfluoroacetyl group, chloroacetyl group, dlchloroacetyl group, and trichloroacety! group; 
alkoxycarbony! groups such as methoxycerbonyl group, ethoxycarbonyl group, n-propoxycarbonyl group, isopropox- 
ycarbonyl group, n-butoxycarbonyl group, Isobutoxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycarbonyl 

15 group n-pentyloxycarbonyl group, and n-hexyloxycarbonyl group; benzyloxycarbonyl group; carbamoyl group; alkyl- 
carbamoyl groups such as methylcarbamoyl group, ethyicarbamoyi group, n-propylcarbamoyl group, isopropylcar- 
bamoyl group, n-butylcarbamoyl group, isobutylcarbamoyl group, sec-butytearbamoyl group, and tert-butylcarbamoyi 
group- thiocarbamoyf group; alkylthlocarbamoyl groups such as methylthlocarbamoyl group, ethylthlocarbamoyl group, 
n-propylthiocarbamoyl group, isopropylthiocarbamoyl group, n-butylthlocarbamoy! group, isobutylthlocarbamoyl 

20 group sec-butytthiocarbamoyl group, and tert-butylthiocarbamoyl group; amidino group; alkytthio groups such as meth- 
ytthlo group; alkanesulfinyl groups such as methanesulflnyl group; alkanesultonyl groups such as methanesulfonyl 
group ethanesulfonyl group, n-propanesutfonyl group, and n-butanesulfonyl group; arylsulfonyl groups such as p- 
toluenesulfonyl group, p-methoxybenzenesulfonyl group, and p-fluorobenzenesulfonyl group; aralkyl groups such as 
benzyl group, naphthyl group, pyridylmethyl group, furfuryl group, and triphenylmethyl group; nitro group; cyano group; 

23 sulfamoyl group; oxo group; hydroxyimlno group; alkoxylmlno groups such as methoxylmino group, ethoxyimlno group, 
n-propoxyimino group, and isopropoxyimino group; ethylenedioxy group and the like. 

[0020] The compounds represented by the aforementioned general formulas (I) and (II) of the present Invention can 
be converted Into salts, preferably, pharmacologically acceptable salts, If desired; or free bases can be generated from 
the resulting salts. 

30 [00211 Examples of the salts, preferably, the pharmacologically acceptable salts, of the compounds represented by 
the aforementioned general formulas (I) and (II) of the present Invention Include acld-addltlon salts, for example, salts 
with mineral acids such as hydrochloric acid, hydrobromic acid, hydroiodic acid, nitric acid, sulfuric acid, and phosphoric 
acid- and salts with organic acids such as acetic acid, propionic acid, butyric acid, formic acid, valeric acid, maleic acid, 
fumaric acid, citric acid, oxalic acid, malic acid, succinic add, lactic add, methanesulfonlc acid, ethanesulfonlc add, 

33 benzenesulfonlc acid, p-toluenesulfonic add, mandellc add, 1 O-camphorsulfonic add, tartaric acid, stearic add, glu- 
conic add, nicotinic acid, trtfluoroacetic acid, and benzoic add. 

[0022] Among the compounds represented by the aforementioned general formulas (!) and (II) of the present Inven- 
tion, optical Isomers may exist for compounds having asymmetric carbons. These optical active compounds and mix- 
tures thereof fall within the scope of the present invention. 

40 [0023] The compounds represented by the aforementioned general formulas (I) and (II) or the salts thereof according 
to the present Invention can exist as any crystalline form depending on manufacturing conditions, or exist as any 
hydrate or solvate. These crystalline forms, hydrates or solvates, and mixtures thereof fall within the scope of the 
present Invention. . 
[0024] Preferred compounds of the present Invention include, for example, the following compounds and salts there- 

43 of; however, the present invention is not limited to these examples: 

(1 ) 4-chloro-1 -[a^lperidynethyll-IH-lmidazo^.S-clquinollne; 

(2) 4,8-dtehloro-1 -{2-(4-plper1dyf)ethyQ-1 H-lmidazo[4,5-c)qulnoline; 

(3) 4^chloro-B-methyl-1 -[2-{4-piperidyl)ethyll-1 H-imidazo[4,5*clquinoline; 
so (4) 4-chloro-8-methoxy-1 -f2-(4-plperidyl)ethyl]~1 H-lmidazo[4,5<:lquinollne; 

(5) 4-chloro-2-phenyl-1 -[2 -(4-piperidyl)ethyl]-1 H-imidazo[4,5-clqulnoline; 

(6) 4,8-dichloro-2-phenyM -{2-(4-piperidyl)ethyl]-1 H-imidazo{4.5-c)quinoline; 

(7) 4^chloro-8-methy l-2-phenyl-1 -(2-{4-piperidyl)ethyl]-1 H-imidazo[4.5 -c)qulnollne; 

(8) 4-chloro-8-methoxy-2i>henyt-1 -(2-(4-plperidyl)ethyl}-1 H-lmldazo[4,5HC]quinollne; 
55 (9) 4-chloro-1 -{2-(4-piperidyl)ethy!)-2-trif luoromethyl-1 H-imidazo[4,5-c]quinoline; 

(1 0) 4.8-dfchloro-H2-(4-plperidy0ethyl]-2 -trffluoromethyl- 1 H-lmidazo(4 ( 5-cJqulnoline; 

(1 1 ) 4<hloro-8-methyl-1 -[2-(4-piperidyl)ethyl]-2-trtfluoromethy!- 1 H-imidazo(4.5-c)qulnollne; 

(1 2) 4-chloro-8-methoxy-1 -J2-(4-piperidyl)ethylh2-trifluoromethyH H-imida2o[4,S-c]quinoline; 
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{1 3) 4-chloro-2-(4-methy!phenyt)-1 -[2-(4-plperidyl)ethyl]-1 H-imidazo[4,5-c]quinoilne; 

(14) 4-chloro-2-(4-methoxyphenyl)-1 -{2-(4-plperidyl)ethyl]-1 H-imldazo[4,5-c]quinollne; 

(15) 4<hloro-2-(4-fluorophenyO-1-[2-(4-plperidyl)e%0-1H-imida2o[4 t 5-c]quinollne; 

(16) 4-chloro-1 -{2 -(4-piperidyl)ethyl]-2-(4-trif luoromethylphenyl)-1 H-imida2o[4,5-c]quinoline; 

(1 7) 4-chloro-2-(2-f uryl)-1 -{2-(4-plperfdyl)ethyl}-1 H-lmlda2o[4,5-c]qulnollne; 

(1 8) 4-chloro-1 -[2-(4-piperidyl)ethyr]-2-(2-thienyf)-1 H-imldazo[4,5-clquinollne; 

(19) 4-chloro-2-(2-imidazolyl)-1 -[2-(4-piperidyl)ethyl]-1 H-imidazo[4,5-c]quinoline; 

(20) 4-chloro-1 -J2-(4-plperidyl)ethylJ-2-(2-thia20lyl)-1 H-!mlda20[4,5-clquinoHne; 

(21 ) 4-chloro-2-(5-methyl-2-thlenyl)-1 -{2-(4-plperldyl)ethyl]-1 H-imidazo[4,5-c)quinolIne; 

(22) 4-chloro-1 -[2-(4-piperidyl)ethyl]-2-(2-pyrrolyl)-1 H-imida20[4,5-c]quinoline; 

(23) 4-methyl-2-phenyM -{2 -(4-piperidyl)ethyl]-1 H-imida2o[4,5-c)quinoline; 

(24) 2-(4-fluorophenyl)-4-methyM -[2-(4-piperidyl)ethyl]-1 H-lmidazo[4,5-c]qulnollne; 

(25) 4-methyl-1 *{2-(4-pipeiidy0ethyl]-2-(4-trifluoromethyiphenyl)-1 H-imidazo[4,5-c]quinollne; 

(26) 2-(2-furyi)-4-methyl-1 -[2-(4-piperidyl)ethyl]-1 H-lmldazo(4,5-c]quinoline; 

(27) 4-methyl-1 -{2-(4-piperidyl)ethyt]-2-(2-thlenyl)-1 H-lmtdazo[4,5-c]quinollne; 

(28) 2-(2-imidazolyl)-4-methyl-1 -{2-(4-piperidyl)ethyl}-1 H-imidazo[4,5-c]quinollne; 

(29) 4-methyl-1 -(2-(4-piperidyl)ethyl]-2-(2-thja2olyl)-1 H-imidazo[4,5-c]quinoline; 

(30) 4-methyl-2-(3-methyl-2-thienyl)-1 -[2-(4-piperidyl)ethyl]-1 H-imldazo[4,5-c]quinollne; 

(31 ) 4-methy1-2-(5-methyl-2-thienyl)-1 -[2-(4-piperidyl)ethylH H-imidazoKS-cJquinoline; 

(32) 4-methyl-1 -[2-(4-piperidyl)ethyl]-2-(2-pyrrolyl)-1 H-imidazo[4,5-clqulnoline; 

(33) 4-methyl-2-(1 -methyl-2-pyrrolyl)-1 -{2-(4-plperidyl)ethyl]-1 H-imidazo[4,5-c]quinollne; 

(34) 4-chloro-6,7,8,9-totrahydro-2-phenyl-1 -{2-(4-plperidyl)ethyt]-1 H-lmldazo[4,5-c]quinollne; 

(35) 4-chloro-6,7-dihydro-2-phenyl-1 -{2-(4-piperidyl)ethyll-1 H-lmidazo[5,4-d]cydopenta[b]pyridine; 

(36) 4-chloro-2-phenyM -[2-(4-plperidyl)ethyl)-1 H-lmldazo[5,4-oTttleno-[3£-b]pyrWlne; 

(37) 4-chloro-2-phenyl-1 -[2-<3-pfpertdyl)ethylj-1 H-lmldazo[4,5-c]quinoHne; 

(38) 4-chloro-1 -{2-(2-morpholinyl)ethyl]-2-phenyM H-imidazo[4,5-c]quinoline; 

(39) 4-chloro-2-phenyl-1 -[2-(1 -plperazlnyl)ethyl)-1 H-frnlda2o[4,5-cJqulnoline; 

(40) 4,6,7,8 ( 9-pentachloro-2-ethoxymethyl-1 -[2-(4-mbmorphollnyl)ethyf]-1 H-imIdazo[4,5-clquinoline; 

(41 ) 4^:hIoro-6,7,8 t 9-tetrahydro-2-hydroxymethyM -[2-(1 -piperazinyl)ethyl}-1 H-imid820[5 f 4-d)cyclohepta[bJpyrld- 
ine; and 

(42) 4-chloro-2-(3-methyl-2-thlenyl)-1 -{2-{4-plpertdyl)ethyl}-1 H-lmldazo[4,5-c]qulnollne. 

[0025] The novel 1 H-imidazopyrldfne derivatives represented by the aforementioned general formula (I) or (II) ac- 
cording to the present Invention can be prepared by various methods; however, the preparation methods of the com- 
pounds of the present invention are not limited thereto. In the following preparation methods, specific explanations for 
the compounds represented by the aforementioned general formula (I) will be given, and it is obvious that these prep- 
aration methods include the compounds represented by the aforementioned general formula (II). 
[0026] As the first synthetic method of the compounds of the present Invention, the following synthetic method can 
be used in accordance with the method disclosed in Japanese Patent Unexamined Publication (KOKAI) No. Hei 
3-206078/1991 or Tetrahedron, Vol. 51, p. 5813 (1995): 
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wherein R 5 represents hydroxy! group or an alkyl group; R 6 represents chlorine atom or an alky) group; R r has the 
same meaning as that defined for R 1 (except for hydroxyl group); and R 3 , m and ring A have the same meanings as 
those defined above. 

[00271 In Step 1 , the compound of the general formula (IV) can be obtained by allowing the compound represented 
by the general formula (III) to react with a nitrating agent such as concentrated nitric acid and fuming nitric acid in the 
presence or absence of acetic acid, sulfuric acid or the like at a temperature ranging from 0°C to 200 # C. 
[0028] In Step 2, the compound of the general formula (V) can be obtained by allowing the compound of the general 
formula (IV) to react with an appropriate chlorinating agent, for example, phosphorus oxychloride, thlonyl chloride, 
phosgene, oxaJyl chloride, phosphorus pentachloride or the like, in the presence or absence of a solvent such as 
toluene at a temperature ranging from 0*C to 200°C. 

[0029] In Step 3, the compound of the general formula (VII) can be obtained by reacting the amine represented by 
the general formula (VI) with the compound of the general formula (V) in a solvent such as N,N-dimethylformamide 
and toluene In the presence or absence of a base such as triethylamine and potassium carbonate at a temperature 
ranging from -10*0 to the reflux temperature of a solvent. 

[0030] In Step 4, the compound of the general formula (VIII) can be obtained by reducing the nitro group in the 
compound of the general formula (VII) according to an appropriate reducing method, for example, catalytic reduction 
using a metal catalyst such as platinum, Raney nickel, and palladium/carbon; reduction using nickel chloride and so- 
dium borohydride; reduction using Iron powder and hydrochloric acid and the like. 

[0031J The reduction can be carried out in a solvent such as water, methanol, ethanol, and tetrahydrofuran, as well 
as a mixed solvent thereof, at a temperature ranging from 0 # C to the reflux temperature of the solvent. 
[0032] In Step 5, the compound of the general formula (IX) can be obtained by reacting the compound of the general 
formula (VIII) with a compound represented by the following general formula (XI), (XII) or (XIU): 



R C(OR) 3 



(XI) 



R COX 



(XII) 
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(R 1 CO) 2 0 (XIII) 

wherein R represents a lower alkyl group; X represents a halogen atom; R r has the same meaning as that defined for 
R 1 (except for hydroxyl group), 

in the presence or absence of a basic catalyst such as triethylamine, or an acid catalyst such as hydrochloric acid and 
p-toluenesulfonic acid, in the presence or absence of a solvent such as N,N-dimethytformamide, tetrahydrofuran, ac- 
etonitrile, xylene and toluene, at a temperature ranging from 0°C to 200°C. 

[0033] In Step 6, as a method in place of Step 5, the compound of the general formula (IX) can be obtained by 
reacting the compound of the general formula (VIII) with a compound represented by the following general formula 
(XIV): 

R 1 CHO (XIV) 

wherein R 1 ' has the same meaning as that defined for R 1 (except for hydroxyl group), In the presence of2,3-dichloro- 
5,6-dicyano-1.4-ben2oquinone in a solvent such as acetonitrile, 1,4-dioxane and tetrahydrofuran at a temperature 
ranging from 0°C to the reflux temperature of the solvent. 

[0034] In Step 7, as a method in place of Step 5 or 6, the compound of the general formula (X) can be obtained by 
reacting the compound of the aforementioned general formula (VIII) with a compound represented by the following 
general formula (XV): 

R V COOH (XV) 

wherein R 1 ' has the same meaning as that defined for R 1 (except for hydroxyl group), in the presence or absence of 
an acid catalyst such as hydrochloric add and sulfuric acid, In the presence or absence of a solvent such as N.N- 
dimethytformamide and toluene, at a temperature ranging from 0°C to 200°C. Moreover, when R 5 represents hydroxyl 
group in the general formula (X), the compound of the general formula (IX) can be obtained by carrying out chlorination 
in Step 6. 

[0035] The chlorination is carried out by protecting the compound of the general formula (X), If desired, at the nitrogen 
atom not bound to the (CH 2 ) m group, that is adjacent to the saturated nitrogen-containing heterocyclic group repre- 
sented by R 3 , with a protecting group such as alkanoyl groups in a conventional manner, then reacting with an appro- 
priate chlorinating agent, for example, phosphorus oxychloride, thlonyt chloride, phosgene, oxaJyl chloride, phosphorus 
pentachloride or the like in the presence or absence of a solvent such as toluene at a temperature ranging from 0 # C 
to 200*C, and further deprotecting in a conventional manner, if desired, to obtain the compound of the general formula 
(IX) wherein R fl Is chlorine atom. 

[0036] In the second synthetic method of the compounds of the present invention, the compound of the general 
formula (XVI): 




CXVD 



wherein R 3 , R 6 , m and ring A have the same meanings as those defined above, 

can be obtained by allowing the compound of the general formula (VIII) to react together with triphosgene In the pres- 
ence of a base such as triethylamine and potassium carbonate In a solvent such as 1 ,2-dlchloroethane, 1 ,4-dioxane, 
tetrahydrofuran, N,N-dlmethytformamlde and toluene at a temperature ranging from 0"C to the reflux temperature of 
a solvent 

[0037] In the third synthetic method of the compounds of the present invention, the compound of the general formula 
(XVII): 
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wherein Z represents an aromatic ring; the symbol "a" represents an integer of 1 or 2; and R 3 , R 8 , m and ring A have 
the same meanings as those defined above, can be obtained by carrying out suitable oxidation of the compound of 
the general formula (IX) which has an aryl group substituted with methytthio group as R 1> , after protecting, if desired, 
the nitrogen atom not bound to the (CH 2 ) m group, that is adjacent to the saturated nitrogen-containing heterocyclic 
is group represented by R 3 , with a protecting group such as alkanoyl groups in a conventional manner, and further de- 
protecting in a conventional manner, if desired. 

[0038] The oxidation can be carried out in various manners according to the desired product. More specifically, the 
preparation can be made, when the symbol "a" represents an Integer of 1 , by reacting with an oxidizing agent, for 
example, chromic acid, hydrogen peroxide, m-chloroperbenzoic acid, sodium periodate, potassium periodate or the 
2° like, or when the symbol "a" represents an integer of 2, with an oxidizing agent, for example, chromic acid, hydrogen 
peroxide, m-chloroperbenzoic acid, osmium tetraoxlde, ruthenium tetraoxlde or the like, In a solvent such as tetrahy- 
drofuran, 1 ,4-dloxane, 1 ,2-dlchloroethane, methanol, acetone, and water, as well as a mixed solvent thereof, at a 
temperature ranging from 0*C to the reflux temperature of a solvent. 

[0039] In the forth synthetic method of the compounds of the present invention, the compound of the general formula 
23 (|) wherein R 2 is hydroxy! group can be obtained by allowing a compound of the general formula (I) wherein R 2 is 
chlorine atom to react with water and an appropriate acid or base in a solvent at a temperature ranging from 0*C to 
the reflux temperature of a solvent. Examples of the appropriate acid Include, for example, organic acids such as formic 
acid, acetic acid, end trifluoroacetic acid, and mineral acids such as hydrochloric acid, sulfuric acid, and hydrobromic 
acid. Examples of the appropriate base include, for example, hydroxides, carbonates and hydrogencarbonates of alkali 
so metal such as sodium and potassium and of alkaline-earth metal such as magnesium and calcium and the like. Ex- 
amples of the solvent include, for example, alcohols such as methanol, ethanol and n-propanol, N,N«dlmethylforma- 
mide, 1 ,4-dloxane, tetrahydrof uran and the like, and water-containing solvents thereof. 

[0040] In the fifth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is fluorine atom, bromine atom or Iodine atom and R 1 is R r can be obtained by allowing a compound 

33 which Is obtained by reacting the compound of the general formula (I) wherein R 2 Is chlorine atom and R 1 Is R 1 ' or 
wherein R 2 is hydroxyl group and R 1 is R 1 ' with trifluoromethanesulfonic anhydride, methanesutfonyl chloride or p- 
toluenesulfonyl chloride to react with a metal hatlde {e.g., potassium fluoride, sodium fluoride, lithium fluoride, potassium 
bromide, sodium bromide, potassium iodide, sodium Iodide, etc.) In an aprotic solvent such as dlmethylsu If oxide, N, 
N-dimethytforrnamide, and acetonitrile In the presence or absence of a phase-transfer catalyst such as tetraphenyl- 

40 phosphonlum bromide, hexadecyltrlbutylphosphonium bromide, and 1 8-crown-6 at a temperature ranging from 0*C to 
the reflux temperature of a solvent. 

[0041 ] In the sixth synthetic method of the compounds of the present invention, the compound of the general formula 
(I), wherein R 3 is a saturated nitrogen-containing heterocyclic group of which the nitrogen atom that is not bound to 
the adjacent (CH£ m group is deprotected, can be obtained by subjecting the compound of the general formula (I), 
45 wherein R 3 is a saturated nitrogen-containing heterocyclic group having a protecting group such as alkanoyl groups, 
aikoxycarbonyl groups, benzyl group and trifluoromethyl group on the nitrogen atom which is not bound to the adjacent 
(CH 2 ) m group, to deprotection with an acid or alkali, or to catalytic reduction with a metal catalyst, according to the type 
of the protecting group of the nitrogen atom. 

[0042] The deprotection by using an acid or alkali can be earned out with an appropriate acid or base in the presence 
30 or absence of a cation scavenger such as anlsole and thloanlsole In a solvent. Examples of the solvent used include, 
for example, ethyl acetate, methylene chloride, 1 ,2-dlchloroethane, 1 ,4-dloxane, methanol, ethanol, n-propanol, N,N- 
dimethylformamide, tetrahydrof uran, and water, as well as a mixed solvent thereof. Examples of the acid used include, 
for example, hydrochloric acid, an ethyl acetate solution of hydrogen chloride, an ethanollc solution of hydrogen chlo- 
ride, sulfuric acid, hydrobromic acid, trifluoroacetic acid, methanesutfonic acid, p-toluenesulfonic acid, formic acid, 
33 acetic acid and the tike. Examples of the base include, for example, hydroxides, carbonates and hydrogencarbonates 
of alkali metal such as sodium and potassium, and of alkaline-earth metal such as magnesium and calcium and the 
like. The reaction can be carried out at a temperature ranging from 0*C to the reflux temperature of a solvent. 
[0043] The catalytic reduction can be carried out by using an appropriate metal catalyst such as platinum, palladium/ 
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carton, Raney nickel, Peartman's reagent in water, an alcohol such as methanol, ethanol and n-propanol, and acetic 
acid, as welt as a mixed solvent thereof in the presence or absence of an acid such as hydrochloric acid at a temperature 
ranging from room temperature to the reflux temperature of the solvent under a pressure ranging from normal pressure 
to 200 kg/cm 2 

[0044] In the seventh synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 2 is phenoxy group which may be substituted can be obtained by reacting the compound of the 
general formula (I) wherein R 2 is chlorine atom with a phenol derivative which may be substituted in the presence of 
a base such as sodium hydroxide and potassium hydroxide In the presence or absence of a solvent such as N.N- 
dlmethylformamide and toluene at a temperature ranging from 0*C to 200*C. 

[0045] In the eighth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is amino group can be obtained by subjecting the compound of the general formula (I) wherein R 2 is 
phenoxy group which may be substituted, that is obtained by the seventh synthetic method, to reaction together with 
ammonium acetate in the presence or absence of a solvent such as N.N-dimethylformamide and toluene at a temper- 
ature ranging from 0°C to 200°C. 

[0046] In the ninth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is amino group which may have one or two substituents or a cyclic amino group which may be substituted 
can be obtained by subjecting the compound of the general formula (I) wherein R 2 is chlorine atom to reaction together 
with an amine derivative which may have one or two substituents or a cyclic amine derivative which may be substituted 
in the presence or absence of a base such as triethylamine, potassium carbonate and sodium hydride in the presence 
or absence of a solvent such as water, alcohols including methanol, ethanol and n-propanol, methylene chloride, 
1,2-dlchlroethane, N.N-dlmethylformamide, 1,4-dloxane, tetrahydrofuran and toluene at a temperature ranging from 
0*C to 200°C under normal pressure or a pressurized condition. 

[0047] In the tenth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is amino group can be obtained by subjecting the compound of the general formula (I) wherein R 2 is 
benzylamlno group, dibenzylamino group, or p-methoxybenzylamino group, which is obtained In the ninth synthetic 
method, to catalytic reduction by using an appropriate metal catalyst, or by subjecting the compound of the general 
formula'(l) wherein R 2 is p-methoxybenzylamino group to deprotection using an acid. 

[0048] The catalytic reduction can be carried out with a metal catalyst such as palladium/carbon and Peartman's 
reagent in a solvent such as alcohols including methanol and ethanol, and water, as well as a mixed solvent thereof 
at a temperature ranging from room temperature to the reflux temperature of a solvent in the presence or absence of 
an add such as hydrochloric acid, acetic acid and formic acid, ammonium formate, cyclohexene, and cyciohexadiene 
under a pressure ranging from normal pressure to 200 kg/cm 2 . The deprotection using an acid can be carried out with 
an acid such as hydrochloric acid, sulfuric acid, trifluoroacetic acid and trifluoromethanesulfonic acid in a solvent such 
as alcohols Including methanol and ethanol, methylene chloride, 1 ,2-dlchloroethane, 1,4-dioxane, tetrahydrofuran, 
toluene, and N,N-dlmethylf ormamide in the presence or absence of a cation scavenger such as anlsole and thloanlsole 
at a temperature ranging from 0°C to the reflux temperature of a solvent. 

[0049] In the eleventh synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 3 Is a saturated nitrogen-containing heterocyclic group which is substituted with oxo group can 
be obtained by reacting the compound of the general formula (I) wherein R* is a saturated nitrogen-containing hete- 
rocyclic group which Is substituted with ethylenedloxy group, with an acid such as hydrochloric acid, an ethyl acetate 
solution of hydrogen chloride, an ethanolic solution of hydrogen chloride, sulfuric acid, hydrobromic acid, trifluoroacetic 
acid, p-toluenesulfonlc acid, formic acid and acetic acid in the presence or absence of a solvent such as ethyl acetate, 
methylene chloride, 1,4-dloxane, tetrahydrofuran, methanol, ethanol, n-propanol and N,N-dlmethylf ormamide, or a 
water-containing solvent thereof at a temperature ranging from 0 # C to 200°C. 

[0050] In the twelfth synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 3 Is a saturated nitrogen-containing heterocyclic group which is substituted with hydroxyimlno 
group or an alkoxylmino group can be obtained by reacting the compound of the general formula (I) wherein R 3 Is a 
saturated nitrogen-containing heterocyclic group which is substituted with oxo group, that Is obtained by the eleventh 
synthetic method, with a compound represented by the following general formula (XVI 1 1): 

R 7 -0-NH 2 tXVHD 



wherein R 7 represents hydrogen atom or an alkyl group, 

in the presence or absence of a base such as triethylamine, diisopropylethylamine, sodium carbonate, potassium 
carbonate sodium hydrogencarbonate and sodium acetate in a solvent such as alcohols including methanol, ethanol 
and n-propanol, N,N-dimethylf ormamide, 1 ,4-dioxane, tetrahydrofuran, and toluene at a temperature ranging from 0«C 
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to the reflux temperature of a solvent. 

[0051J In the thirteenth synthetic method of the compounds of the present Invention, the compound of the general 
formula (I) wherein R* Is hydrogen atom can be obtained by subjecting the compound of the general formula (I) wherein 
R2 is chlorine atom to catalytic reduction using a metal catalyst such as platinum and palladium/carbon in the presence 
or absence of an acid such as hydrochloric acid and acetic acid in an alcohol solvent such as methanol and ethanol 
or a water-containing solvent thereof under normal pressure at a temperature ranging from room temperature to the 
reflux temperature of a solvent. 

[00521 In the fourteenth synthetic method of the compounds of the present Invention, the compound of the general 
formula (I), wherein R 3 Is a saturated nitrogen-containing heterocyclic group having an appropriate substituent on the 
nitrogen atom which is not bound to the adjacent (CH 2 ) m group, can be obtained by reacting an appropriate reagent 
with the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group not 
having a protecting group on the nitrogen atom which is not bound to the adjacent (CH2) m group 
[0053] The reaction can be carried out in the presence or absence of a solvent such as N,N-dlmethylformamide, 
methylene chloride, tetrahydrof uran, toluene, pyridine, nitrobenzene, 1 ,2-dlchloroethane, 1 ,4-dloxane, methanol, eth- 
anol, n-propanol and water, as well as a mixed solvent thereof, In the presence or absence of a base such as triethyl- 
amine and potassium carbonate at a temperature ranging from 0°C to 200«C. 

[0054] Examples of the appropriate reagent include, for example, alkyl halides, triphenylmethyl chloride, benzyl chlo- 
ride, benzhydryt chloride, a mixture of formic acid and formalin, acetyl chloride, acetic anhydride, trtfluoroacetic anhy- 
dride, benzoyl chloride, benzyl chlorocarbonate, ethyl chlorocarbonate. dkert-butyl dlcarbonate, sodium cyanate, alkyl 
isocyanates, sodium thiocyanate, alkyl isothiocyanates, 1H-pyrazole-1-carboxamidine, methanesulfonyl chloride, p- 
toluenesulfonyl chloride, p-fluorobenzenesulfonyl chloride, urethanes, alkylurethanes. thlourethanes, alkytth- 
iourethanes and the like. 

[00551 1" the fifteenth synthetic method of the compounds of the present invention, the compound of the general 
formula (I), wherein R 3 is a saturated nitrogen-containing heterocyclic group substituted with an alkoxycarbonyl group 
or benzyloxycarbonyl group on the nitrogen atom which is not bound to the adjacent (CH 2 ) ra group, can be obtained 
by reacting the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group 
substituted with an alkyl group or benzyl group on the nitrogen atom which is not bound to the adjacent (CH^ m group 
with an alkyl chlorocarbonate or benzyl chlorocarbonate in the presence or absence of a solvent such as methylene 
chloride and toluene in the presence or absence of a base such as triethyiamine and potassium carbonate at a tem- 
perature ranging from 0°C to 200°C. 

[0056] Some of the compounds represented by the general formulas (III) to (VIII) which are starting materials or 
synthetic intermediates in the preparations of the compounds of the present invention are known compounds, which 
are disclosed in, for example, Journal of Medicinal Chemistry, Vol. 1 8, p. 726 (1 975); Vol. 33, p. 1880 (1 990); and Vol. 
40, p. 1779 (1997); International Patent Publication No. 97/20820; European Patent Publication No. 223124 (1987) 
and the like, and can be prepared according to the method described therein. The preparations of some novel com- 
pounds will be described in reference examples. 

[00571 The medicaments which comprise as an active Ingredlentthe novel 1 H-lmldazopyridlne derivative represented 
by the aforementioned general formula (I) or (II) or a salt thereof are generally administered as oral preparations In the 
forms of capsules, tablets, fine granules, granules, powders, syrups, dry syrups and the like, or as parenteral prepa- 
rations In the forms of injections, suppositories, eye drops, eye ointments, ear drops, nasal drops, dermal preparations, 
Inhalations and the like. These formulations can be manufactured according to conventional methods by addition of 
pharmacologically and pharmaceutical* acceptable additives. For example, in the oral preparations and suppositones, 
pharmaceutical ingredlentB may be used such as excipients such as lactose, D-mannitol, com starch, and crystalline 
cellulose; disintegrators such as carboxymethylcellulose and carboxymetriylcellulose calcium; binders such as hydrox- 
ypropylcellulose, hydroxypropylmethyteellulose, and polyvinylpyrrolidone; lubricants such as magnesium stearate and 
talc; coating agents such as hydroxypropytmethylcellulose, sucrose, and titanium oxide; bases such as polyethylene 
glycol and hard fat and the like. In Injections, or eye or ear drops and the like, pharmaceutical ingredients may be used 
such as solubillzers or solublllzlng aids which may constitute aqueous preparations or those dissolved upon use such 
as distilled water for Injection, physiological saline, and propylene glycol; pH modifiers such as inorganic or organic 
adds or bases; teotontelties such as sodium chloride, glucose, and glycerin; stabilizers and the like; and In eye ointments 
and dermal preparations, pharmaceutical Ingredients which are suitable for ointments, creams and patches such as 
white vaseline, macrogols, glycerin, and cotton cloth. 

[0058] A dose of the compounds of the present Invention to a patient under therapeutic treatment Is generally from 
about 0.1 to 1 ,000 mg in oral administration, and from about 0.01 to 500 mg in parenteral administration for an adult, 
which may depend on the symptoms of the patient. The aforementioned dose can be administered once a day or 
several times a day as divided portions. However, it Is desirable that the aforementioned dose may su Itably be Increased 
or decreased according to a purpose of a therapeutic or preventive treatment, part or type of a disease, and the age 
or symptoms of a patient. 
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Examples 

[0059] The present invention will be explained by referring to Reference Examples and Working Examples However, 
the scope of the present invention is not limited to these examples. 

[0060] The abbreviations in the tables have the following meanings: Ph, phenyl; Bn, benzyl; Boc. tert-butoxycarbonyl; 
Ac, acetyl; Ms, methanesulfonyl; Ts, p-toluenesulfonyl; Me, methyl; Et, ethyl; n-Bu, n-butyl. 



Reference example 1 



10 Ethyl N-triphenylmethyl-4-piperidinecarboxylate 

[0061] To a solution of 76 5 g of ethyl isonipecotate and 81.5 ml of trlethylamine in 750 ml of methylene chloride, 
1 49 g of triphenylmethyl chloride divided in three portions was added portionwise at room temperature, and the mixture 
was stirred for 1 6 hours. The reaction mixture was added with water and extracted wtth methylene chloride. The extract 
is was washed successively wtth water and saturated brine, and dried, and then the solvent was evaporated. The resulting 
brown liquid was added with diisopropyl ether, and the precipitated crystals were collected by filtration and washed 
with diisopropyi ether to give 1 84 g of pale yellow crystals. Recrystalllzation from ethanol gave colorless prisms having 
the melting point of from 147.5 to 148.5 B C. 



20 


Elemental analysis for C^HggNOj 




Calculated % 


C, 81.17; 


H, 7.32; 


N, 3.51 




Found % 


C, 81.19; 


H, 7.22; 


N, 3.44 



P3 Reference example 2 



33 



N-Triphenylmethyl-4i5lperidInemethanol 

[0062] To a suspension of 10.6 g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran, a solution ot 112 g 
of ethyl N-triphenyimethyM-plperidlne-carboxylate In 400 ml of dried tetrahydrofuran was added dropwise under Ice- 
cooling and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with 
a mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solution under Ice-cooling. An Insoluble matter was 
filtered off and washed with tetrahydrofuran. The filtrates were combined and concentrated to give a colorless solid. 
The colorless solid was washed with methanol to give 84.2 g of colorless crystals. Recrystalllzation from methanol 
gave colorless crystals having the melting point of from 92 to 99 .5 # C. 



Elemental analysis for C^H^NO 


Calculated % 
Found % 


C, 83.99; 
C, 83.79; 


H,7.61; 
H, 7.74; 


N, 3.92 
N, 3.94 



[0063] In accordance with the method of Reference example 2, the compound of Reference example 3 was obtained. 



Reference example 3 
N-Trtphenylmethyi-4-plperidlneethanol 



[0064] 

K'a^^ 1.26(1H,brs), 1.36(2H,brs), 1.45-1 .58(4H,m), 1.67(2H,d, J=12Hz), 3.05(2H,brs), 

3.74(2H,t,J=6Hz), 7.14<3H,t,J=7.5Hz). 7.24<6H,t,J=7.5Hz), 7.46(6H,brs) 
IR spectrum v (liq.)cm^: 3416 
Mass spectrum m/z: 371 (M*) 



12 



EP 1 104 764 A1 



Reference example 4 

(N-TriphenylmethyW-plperidyOmethyl methanesulfonate 

9 [0065] To a solution of B4.0 g of N-trlphenylmethyl-4-plperidlnemethanol and 36.2 ml of trlethy (amine in 420 ml of 
dried tetrahydrofuran, 1 8 3 ml of methanesuifonyt chloride was added dropwlse under ice-cooling, and the mixture was 
stirred at room temperature for 5 5 hours. The reaction mixture was added with water and extracted with diethyl ether 
The extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. 
The resulting residue was added with a mixture of isopropanol and methanol, and the precipitated crystals were col- 

10 lected by filtration and washed with methanol to give 90 4 g of colorless crystals. Recrystallization from a mixture of 
methylene chloride and methanol gave colorless prisms having the melting point of from 129.5 to 134°C. 



Elemental analysis for C^H^NC^S 


Calculated % 
Found % 


C, 71 69; 
C, 71 68; 


H,6.71; 
H.6.47; 


N, 3.22 
N, 3.19 



[0066] In accordance with the method of Reference example 4, the compound of Reference example 5 was obtained. 
20 Reference example 5 

2-(N-Triphenylmethyi-4-plperidyl)ethyl methanesulfonate 
[0067] 

25 

Appearance: colorless crystals 
Recrystallization solvent: methanol - diethyl ether 
mp:111.5-114*C 



Elemental analysis for C^H^NC^S 


Calculated % 
Found % 


C, 72.13; 
C, 72.03; 


H, 6.95; 
H, 7.12; 


N, 3.12 
N, 3.14 



35 Reference example 6 

4-Azldomethyl-N-triphenylmethylpiperidlne 

[0068] A suspension of 60 0 g of (N-triphenylmethyl-4-plpertdyl)methyl methanesulfonate and 1 7.9 g of sodium azide 
40 in 300 ml of dried N,N-dimethyl-formamide was stirred at 70 # C for 17 hours. After the reaction, an insoluble matter 
was filtered off and the filtrate was concentrated. The resulting residue was added with water and extracted with ethyl 
acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent was 
evaporated. The resulting solid was washed successively with ethanol and n-hexane to give 42.6 g of colorless crystals. 
Recrystallization from a mixture of methanol and diethyl ether gave colorless crystals having the melting point of from 
45 103.5 to 105.5»C. 





Elemental analysis for C 23 H 2fl N 4 




Calculated % 


C, 78.50; 


H, 6.85; 


N, 14.65 


50 


Found % 


C, 78.45; 


H, 6.74; 


N, 14.82 



Reference example 7 



tert-Butyl 2-(2-azidoethyl)-1 -piperidinecarboxylate 

53 

[0069] To a solution of 46.7 g of tert-butyl 2-(2-hydroxyethyl)-1 -plperidine-carboxylate and 31 .3 ml of triethylamlne 
in 300 ml of dried tetrahydrofuran, 1 5.8 ml of methanesulfonyl chloride was added dropwise under ice-cooling, and the 
mixture was stirred at room temperature for 2 hours. The reaction mixture was added with water and extracted with 
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diethyl ether The extract was washed successively with water and saturated brine, and dried, and then the solvent 
was evaporated. The resulting solid was washed with n-heptane to give 54.4 g of colorless crystals. And then, 22.9 g 
of sodium azide and 220 ml of N,N-dimethylformamide were added to the resulting crystals, and the mixture was stirred 
at 70°C for 4 hours. After the reaction, an insoluble matter was filtered off and the filtrate was concentrated. The resulting 
3 residue was added with water and extracted with ethyl acetate. The extract was washed successively with water and 
saturated brine, and dried, and then the solvent was evaporated to give 43 2 g of a yellow liquid 

NMR spectrum 8 (DMSO-d^ppm: 1. 20-1. 32(1 H,m),1.40(9H,s),1 .48-1. 58(5H,m),1. 60-1 .68(1H,m),1 .88-1 .96(1 H, 
m),2 71-2 78(tH,m),3.28(2H,t,J=6.5Hz),3 80-3.86(1 H,m),4,1 9-4.25(1 H,m) 
10 IR spectrum v (liq )cnr 1 : 2104,1692 

Reference example 8 

4-Oxo-l -plperidineacetonitrile 

15 

[0070] A suspension of 25.0 g of 4-piperidinone monohydrochioride monohydrate, 11 .5 ml of chloroacetonrtrile and 
57 0 mt of diisopropylethylamine in 250 ml of tetrahydrofuran was refluxed for 10 hours. After the reaction, an insoluble 
matter was filtered off. The filtrate was added with saturated aqueous sodium hydrogencarbonate solution and extracted 
with a mixture of ethyl acetate and methanol (10:1). The extract was dried, and the solvent was evaporated to give 
20 brown crystals. The crystals were washed with a mixture of ethyl acetate and n-heptane to give 15.7 g of pale brown 
crystals 

NMR spectrum 5 (CDCyppm: 2.53(4H,t,J=6Hz),2 91 (4H,t,J=6Hz),3 66(2H,s) 
IR spectrum v (KBr)cm*i: 2232,1714 
25 Mass spectrum m/z: 138(M+) 

[0071] In accordance with the method of Reference example 8, the compound of Reference example 9 was obtained. 
Reference example 9 

30 

4-(tert-Butoxycarbonylamino)-1-piperidlneacetonitri!e 
[0072] 

35 Appearance: colorless needles 

Recrystallization solvent: methanol 
mp: 147-148 D C 



40 


Elemental analysis for C 12 H 21 N30 2 




Calculated % 


C, 6053; 


H, 8.84; 


N, 17.56 




Found % 


C, 60.08; 


H, 8.63; 


N, 17.55 



Reference example 10 

45 

N-Triphenylmethyi-4-plperidlneacetonltrile 

[0073J A suspension of 90.4 g of (N-triphenylmethyM-piperidyi)methyl methanesulfonate, 3.50 g of potassium iodide 
and 20.3 g of sodium cyanide In 400 ml of dried dimethylsulfoxide was stirred at 90 # C for 5 hours. The reaction mixture 
50 was added with water and extracted with ethyl acetate. The extract was washed successively with water and saturated 
brine, and dried, and the solvent was evaporated to give a yellow liquid. The liquid was added with methanol, and the 
precipitated crystals were collected by filtration and washed with methanol to give 70.0 g of colorless crystals. Recrys- 
tallization from a mixture of methylene chloride and methanol gave colortess crystals having the melting point of from 
138 to139°C. 

33 



14 



EP1104 764A1 





Elemental analysis for C^H^^ 




Calculated % 


C, 85 21; 


H, 7.15; 


N, 7.64 


5 


Found % 


C.85 35; 


H, 7.26; 


N, 7.62 



[0074] In accordance with the method of Reference example 1 0, the compounds of Reference examples 1 1 through 
13 were obtained 



w 





Reference 




Physical properties 




example 




(Re crystallization solvent) 


13 






colorless crystals (MeOH-EtgO) 
mp,158.5-180.5 , t 




11 




Elemental analysis for C^HjjH, 


20 






CaJcd. %: C. 85.22; H. 7.42; N, 7.36 
Found %: C, 85.21; H. 7.52; H, 7.34 








colorless prisms (iso-Pr 2 0~fi-Heptane) 


23 


12 




mp.48-4» <s C 

Bo mental analysis for C tx H t0 N,O 1 
CaJod. %: C. 64-26; H. 8.99; N. 12.49 


30 






Found %: C. 64.01; H. 9.24; N, 12.35 








colorless crystals (iso-Pr 2 0) 


33 


13 




mp,89-90"C 

Els mental analysis for C 11 H 1l N I 0, 






CaJcd. %i C, 58.39; H, 8.02; N, 12.38 
Found %: C, 58.31; H, 8D1; N, 12.37 



40 



Reference example 14 
N-TriphenylmethyM-plperldlneacetlc acid 

43 

[0075] A suspension of 21 .2 g of N-triphenytmeftyl-4-plperidineacetonitrile, 127 ml of 1 0% aqueous sodium hydrox- 
ide solution and 312 ml of ethanol was refluxed for 74 hours. The reaction mixture was neutralized with 10 % hydro- 
chloric acid under Ice-cooling, and then adjusted to pH 4-5 with 10% aqueous citric acid solution. The precipitated 
crystals were collected by filtration, and washed successively with water and methanol to give 23.6 g of colorless 
30 crystals. Recrystatlization from a mixture of methanol and ethyl acetate gave colorless needles having the melting point 
of from 197 to 209*C (decomposition). 



Elemental analysis for C^H^NC^ 


Calculated % 
Found % 


C, 81.01; 
C, 80.85; 


H, 7.06; 
H.7.17; 


N, 3.63 
N, 3.70 
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Reference example 15 

Ethyl N-trtphenylmethyl-4-piperidlneacetate 

5 [0076] A suspension of 23.6 g of N-triphenylmethyl-4-piperidineacetic acid, 1 6.9 g of potassium carbonate and 5.0 
ml of ethyl bromide in 230 ml of dried N.N-dimethylformamide was stirred at 90 P C for 5 hours. After cooling, the reaction 
mixture was added with water and ethyl acetate, and the precipitated crystals were collected by filtration and washed 
with water to give 20.6 g of colorless crystals. Recrystalllzatlon from a mixture of methanol and tetrahydrofuran gave 
colorless crystals having the melting point of from 1 65 to 1 66°C 



Elemental analysis for C^r^NC^ 


Calculated % 
Pound % 


C, 81.32; 
C.81.08; 


H, 7.56; 
H, 7.69; 


N, 3.39 
N,3.43 



13 

Reference example 1 6 
4,4-Ethylenedioxy-1-piperidineacetonitrile 

20 [00771 A solution of 10.0 g of 4-oxo-1-piperidIneacetonltrile, 22.6 g of ethylene glycol and 0.62 g of anhydrous p- 
toluenesulfonic acid in 1 00 ml of toluene was refluxed for 6 hours with Dean-stark dehydrating apparatus After cooling, 
the reaction mixture was added with saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl 
acetate. The extract was dried, and the solvent was evaporated to give a pale brown liquid. The resulting liquid was 
purified by alumina column chromatography using ethyl acetate - n-heptane (1 :3) as an eluung solvent to give 12.8 g 

26 of a colorless liquid. 

NMR spectrum 5 (CDCyppm : 1.7B(4H,t ) J=6Hz),2.69(4H I t,J=6H2),3.52(2H,s),3.96(4 H,s) 
IR spectrum v (llq.Jcrrr 1 : 2230,1094 
Mass spectrum m/z: 1B2(M + ) 

30 

Reference example 17 
4-Amlnomemyl-N-triphenylmethylplperidlne 

35 [0078] To a suspension of 4.70 g of lithium aluminium hydride In 250 ml of dried tetrahydrofuran, a solution of 47.7 
g of 4-azidomethyl-N.trlphenylmethylpiperidine in 250 ml of dried tetrahydrofuran was added dropwise under ice-cool- 
ing, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with a 
mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solution under ice-cooling. An insoluble matter in the 
mixture was filtered off, and washed with tetrahydrofuran. The filtrate and the washings were combined and concen- 

40 trated to give 48.1 g of a colorless liquid. 

NMR spectrum 6 (CDCyppm: 1.14(1H t brs).1.36(2H l brs) i 1.48(2H,qd,J*5 i 2.5Hz),1.68 (2H,d,J=11.5Hz),2.59(2H, 
d.J=6Hz),3 10(2H,brs),7 14(3H,t,J=7.5Hz),7.25(6H,t,J==7.5Hz ),7.47(6H,brs) 
IR spectrum v (Iiq.)cm-1: 3056,3028 
43 High resolution mass spectrum: Analysis for C^H^Nj 

Calculated m/z: 356.2252 
Found nVz: 356.2250 

so Reference example 18 

4-(2-Amlnoethyl)-N-triphenylmethylplperldlne 

[0079] To a suspension of 21 .7 g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran, a solution of 28.1 
53 g of concentrated sulfuric acid In 1 00 ml of dried tetrahydrofuran was added dropwise under tee-cooling, and the mixture 
was stirred for 30 minutes. And then, a solution of 70.0 g of N-triphenylmethyl-4-plperidineacetonitrlle in 300 ml of dned 
tetrahydrofuran was added dropwise to the mixture under ice-cooling, and the mixture was stirred at room temperature 
for 6 hours. Trie reaction mixture was Bdded dropwise with a mixture of tetrahydrofuran and 10% aqueous sodium 
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hydroxide solution under Icencoollng. An Insoluble matter In the mixture was filtered off, and the filtrate was concen- 
trated The resulting residue was added with water and extracted with ethyl acetate The extract was washed with 
saturated brine, and dried, and the solvent was evaporated to give 71 4 g of a colorless liquid 

NMR spectrum 6 (CDCIJppm: 1.1 8(1 H,brs),1.35(2H,brs),t.40(2H,q,J=7.5Hz),1. 48(2 H.qcU-11 .5.3Hz),1 .63(2H, 

d,J=11 .5Hz),2 87(2H,t,J=7 5Hz),3.05(2H,brs),7.14(3H,t,J-7. 5Hz).7.24(6H,t.J=7 5Hz),7.47(6H,brs) 

IR spectrum v (liq )cnr 1 : 3060,3032 

High resolution mass spectrum: Analysis forC^M^ 

Calculated m/z: 370.2409 
Found m/z: 370.2400 

In accordance with the method of Reference example 18, the compound of Reference example 19 was ob- 



[0080] 

taJned. 



Reference example 19 

4-(3-Aminopropyl)-N-triphenylmethylpiperidlne 
[0081] 

Appearance: colorless liquid 

NMR spectrum 6 (DMSO-de)ppm: 0.95-1 .05(1 H,m).1 .1 9-1 .35(6H,m).1 .41 ( 2H,q.J=1 1 .5Hz).1 .62(2H.d, J=1 1 SHz). 
2.47(2H,t.J=6.5Hz),2.93(2H,d,J=11.5Hz),7.15(3H,t,J=7.5Hz),7.2B(6H l t,J=7.5H2) > 7.38(6H,d.J=7.5Hz) 

IR spectrum v (Ikj.Jcm" 1 : 2972,2920 
Reference example 20 

tert-Butyt 2-(2-amlnoethyl)-1 -piperidinecarboxylate 

[0082] A suspension of 43.0 g of ten-butyl 2-<2-azldoethyl)-1 .piperidinecarboxylate and 2.1 5 g of 5% palladium on 
carbon in 215 ml of methanol was catalytically hydrogenated at room temperature for 9 hours. After the carton the 
catalvst was filtered off, and the filtrate was concentrated to give 37.2 g of a colorless liquid. NMR spectrum 6 (DMSO- 
deJppm: 1 .20-1 .30(1H,m).1 .38(9H.s).1 .45-1 .5B(4H,m).1 .72-1 .82(1H,m).2.34-2.47(2H,m).2 .65-2.76(1H.m),3.1 8(2H.t. 
J=6Hz).3.78-3.85(1H,m).4 13-4. 20(1 H,m) 
IR spectrum v (llq.jcnr 1 : 2976,2936.1692 

Reference example 21 

1-(2-Amlnoethyl)-4,4-ethylenedloxyplperidlne 

[0083] A suspension of 12.7 g of 4.4-«thylenedloxy-1 ^iperidineacetonltrlle. 1 .3 ml of Raney ntekel and 1 13 ml of 2% 
methanol* solution of ammonia waa catalytically hydrogenated at room temperature under SO atm for 20 hours. After 
the reaction, the catalyst was filtered off, end the filtrate was concentrated. The resulting pale green lqu.d was purified 
by alumina column chromatography (eluting solvent: ethyl acetate -ethyl acetate - methanol (10:1)) to give 10.1 g of 

NM^^S (DMSO-deJppm : 1.58(4H,,J=6Hz).2.37(2H.t.J=6.5Hz).2.42(4H.t.J= 6Hz),2.57(2HW=6.5Hz).3.84 
(4H.S) 

IR spectrum v (llq.)cm- 1 : 2956.2884,1094 

[0084] in accordance with the method of Reference example 21 . the compounds of Reference examples 22 through 
25 were obtained. 
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Reference 
example 




Physical properties 


22 




colorless liquid 

NMR spectrum 8 (DMS0-d,)ppm:1 .02-1 .12(1 H.m),1 
.1 6-1 .50(1 4H.m),1 53-1 .60(1 H.m).1 .70-1 .77(1 HjnU. 
56(2HxJ=75Hz)Z75-2.83(1H.m),3.65-3.78(2H^i) 
IR spectrum V OlqJ cnT , .2980.2936.1692 


23 




bluish cree* liquid 

NMR spectrum 3 (DMSO-d,)ppm:1 .40(9rU),1 55-2. 

00(2H^n)Z50-2.65(1Hjn)^.75-2^0(1H,m) f 2.90-35 

0X4H^n) f 3.6O-3JO(3H^n) 

IR spectrum yfliqj cm" 1 :! 700 


24 




dark green liquid 

NMR spectrum 0 (CDCI ,)ppm:1 .1 5(2rU>rs).1 .45(9H. 
s),1 85-2.OO(2H^)^.0O-2^H^)^3O-2.5O(2H t m) 
f 2.60-2^4amX3.4O-3.60(2rim).4.46(1 Hi>rs) 
IR spectrum v(liqJ om" 1 :3332, 1692 


25 


Boe 


colorless liquid 

NMR spectrum 6 (OMSO-d t )ppm:l.39(9H f s),1.58-1. 

66(1 H.mXl .68-1.90(5rimU.47(2HX**=7 J5Hz).3.13-3 

.22<2H.m),3.68-3.76(1 Km) 

IR spectrum vOiq J cm"' 2972.287 6. 1696 

Specific rotation 

[aV° : -54.3* (c=0.1. DMSO) 



Reference example 26 
5,7-Dichloro-6-nltrothleno[3,2-blpyridlne 

[00851 A mixture of 24.8 g of 4 l 5^lhydro-7-hydroxy-8-nttromieno[3^^]pyridine-5-one and 87 ml of phosphorus ox- 
ychloride was stirred at 60 # C for 24 hours. The reaction solution was concentrated and the residue was dissolved in 
a mixture of methylene chloride and methanol (1 0:1). and then the solution was poured Into water. An insoluble matter 
was filtered off, and the organic solvent layer was separated. Furthermore, the aqueous layer was extracted with a 
mixture of methylene chloride and methanol (10:1). The combined organic solvent layer was dried, and the solvent 
was evaporated to give brown crystals. The resulting brown crystals were purified by silica gel column chromatography 
using ethyl acetate - n-hexane (1 :3) as an elutlng solvent to give 10.6 g of pale brown crystals. Recrystalllzatlon from 
n-hexane gave pale brown crystals having the melting point of from 96 to 97°C. 

NMR spectrum 8 (CDCyppm: 7.61(1H,d,J=5 5Hz),8.07(1H,d,J=5.5Hz) 

IR spectrum v (KBr)cnr 1 : 1540,1368 

Mass spectrum m/2 : 248,250,252(M+ I 9:6:1) 

[0088] In accordance with the method of Reference example 26, the compounds of Reference examples 27 through 
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5 


Reference 
example 




Physical prop art e« 
(RecrystaiGzation solvent) 








pale brown orvatala 


10 


27 




NMR spectrum <5 (CDCI,)ppm:7.87(1H.dd,J=9X 




5Hx).8.06Xl H.d.**=9Hz).B.24<1 H.d.J=2.5Hz) 








brown cryatala 


13 


28 




NMR spectrum 6 (DMSO-d t )ppm:2.62(3rU).7.7 






8(1H.dd.O=9^H2),7^6(1H.d.J=2Hz),8.05(1H.d.»^= 






9Hz) 


20 




V 


paJe brown crystal* 




29 




NMR spectrum d(COCyppm.-4.01(3H3),7.42(1H 






"XCC 


.d.J=2.5Hz).7.55(1H.ddJ=8 f 2.6Hz) ( 7.99(1rU.J=9 






rte) 


23 






yellow crystals Gao-PrOH) 






ox 


rop,182-183*C 




30 


Elemental analysis for C t H 1 C* t M 1 0 1 


30 






Calod. 1: C. 39.37; H, 1.24; H. 17.22 
Found fc C. 38.37; H, 1J02; H, 17.25 








pale brown plates (n-Hexane) 


33 


31 


ox 


mp.84-84.5T: 

Bementaf analysis for C^i % Ci^i l O z 
Calod. ft: C. 43.75; H, 3.28; N. 11.34 
Found * C. 43.77; H. 3.02; N. 11.44 


40 






pale ye Bow plate* (n-Hexane) 








rnp,94.5-95JflC 




32 


Elemental analysis for C I H 9 C1 1 N I 0 I 


43 






Ceiod. %: C, 41.23; H, 2-59; N, 12J02 
Found I: C, 41.12; H, 2.84; N, 12.01 



Reference example 33 

30 

2-Chloro-3-nltro-4-{2-(N-tr1phenylmethyl-4-plpertdyl)ethylamlno]quinollne 

[0087] To a solution of 22 6 g of 2,4-dfchloro-3-nltroqulnoline and 13.0 mi of triethylamlne In 60 ml of N,N-dimethyl- 
formamlde, a solution of 23.0 g of 4-{2-aminoethyl)-N-triphenylmethylpiperidine In 40 ml of N.N-dlmethylformamide 
S3 was added dropwise with stirring under ice<ooling. The mixture was stirred at room temperature for 1 hour The reaction 
mixture was added with ethyl acetate end water. The precipitated crystals were collected by filtration, and washed 
successively with ethyl acetate and diethyl ether to give 26.9 g of yellow crystals. Recrystalllzatlon from a mixture of 
N,N-dimethytformamide and ethyl acetate gave yellow crystals having the melting point of from 223.5 to 231 *C (de- 
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composition). 



Elemental analysis for C^H^CIN^ 


Calculated % 
Found % 


C, 72.84; 
C, 72.64; 


H, 5.76; 
H, 5.80; 


N t 9.71 
N, 9.82 



[0088] In accordance with the method of Reference example 33, the compounds of Reference examples 34 through 
60 were obtained. 
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Reference 
example 


B 


R* 


m 


Phwnlcal arDoartia* 
(Reorystaillzstion solvent) 


34 


a 


n XX 


2 


yellow cry»UJ»(CH l Cl 1 Hso-Pr x O) 
mp.l 86-5-1 983^C (decomposition) 
Elemental analysts for C^H^C^O, 

Ctmtrti \- C §fl 74' H 5 97> M fill 

Found *C. 68.47: H. 5.31: N, 9.18 


35 


H 


XX 


1 


yellow crystsfrCMeOrf-THF) 
mp ,214.5-225^ (decomposition) 
Elemental analysis for C^HtiCJN+O, 
Calod.l: U, /Z3Z; rl, o«do; rt, v.8o 
Found %:C f 7234; H, 5.82; M, 832 


38 


H 


XX 


3 


yellow crystals (MoOH-iao-PrjO) 
mp.t 783-1 83^ (decomposition) 
Elemental analysis for C 39 H SS C1N 4 0 2 
Catod3. U, /3.I4, rl, D J/, N, 9.44 
Found * C. 7333; H, 6.04; N, 836 


37 


H 


XX 


2 


yellow orystalsOleOH) 
mp,1283-1283lC 

ElemsntaJ analysis for CaH^O^O, 
Calcd3* C 6531' H 533* N. 13 19 
Found %: C. 6436; H. 8.03; N. 1337 


38 


H 


XX 


0 


yellow crystals(AoOEi) 
mp,1 99-202TC (dee o reposition) 
Elemental analysis for C Jf K 0 CIM 4 0 # 
CalcdJl: C. 56.09: H. 5.70; N. 13.77 
Found*: C, 5834; H, 5.69: N, 13.77 




EP 1 104 764 A1 



Reference 
example 


B 


W 


Physical prop rtie 
(Reorystallization solvent) 


39 


a 


CH 


yellow crystals(MeOH) 
mp/l 89.5-1 905°C 

Elemental analysis for C^H^C^O* 
CalcdJl: C. 53.74; H, 5.58; N, 1134 
Founder C. 53.61; H. 535; N, 11.67 


40 


Me 


CH ! 


yellowish orange crystals (MeOH) 
mp.185-186°C 

Elemental analysis for C^rlaCIN^ 
CaJcd.* C. 58.66; H. 631; N, 12.48 
Found* C. 58.72; H. 6.60; N, 1239 


41 


MeO 


CH 


yellowish orange crystals (MeOH) 
mp.1 833-1 8431D 

Elemental analysis for C n H B dM 4 OB 
CalcdJk a 5633; H, 8.29; M, 12J)5 
Found* C. 5630; H. 634; N. 1236 


42 


H 


N 


yellow cry*taU(AcOEt-Et t O) 
mp,1573-161% 

Elemental analysis for CaHj.ClN.O* 
CaicdJt: C, 55.11; H, 631; N, 1637 
FoundX: C f 55.18; H, 6.10; N, 1536 
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Reference 
example 


R 2 


R" 


Physical properties 
(RaoryetaDization solvent} 


43 


CI 




yellow crystaisCAcOEt-iso-Pr t O) 
mp,133-134t; 

Elemental enerysis for C T1 H 17 C1N 4 0 4 
Caled.* C, 57.99; H, 6.26; M, 12.88 
Found*: C. 57 .99; H, 6.34; H, 12J5 


44 


Me 




yellow oryetale(EtOH) 
mp,1 38- 138.5*0 

Elemental analysis for CarW^O, 
CalcdJl: C, 63.75; H. 730; M. 1352 
Found* C. 63.70; H. 7.48; N. 13.44 


45 


CI 


■ a 

Bee 


yellow needles (AcOEt-n-Heptano) 
mp.148.5-149T: 

Elomental analysis for C«H n CIN 4 0 4 
Calcd.* C. 57.99; H. 8.28; N, 12*8 
Founds C. 58.04; H. 8.27; N. 1237 


46 


CI 




yellow crystal»Gso-Pr x O) 
mp.121-122J5% 

Elemental analysis for C^rl^CIN^ 
Calcd* C. 57.99; H, 8.28; H. 12.88 
Found* C. SBM; H. 6.32; N, 12.82 


47 


CI 




yellow prisms OyieOrHso-PrtO) 
mp,155-157*C 

Elemental analysis for C^CIN^ 
Caled* C. 55.11; H. 6.01; M. 18.07 
Found*: C. 54.92; H, 5.89; M. 18.00 
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Reference 
example 




R* 


Physical propertiee 
(Reorystaifization solvent) 


48 


CI 


Bocl^k 


yellow crystals (MeOH) 
mp.176.5--177.5 < fc 

Elemental analysis for C^HsCIN^O, 
CaJcd.* C. 54.98; H, 5.77; N v 12.82 
Found*: C v 54.85; H, 5.76; N, 12.86 


49 


CI 


BocHN^^/v. 

Un 


yellow needles (AcOEt-tso-Pr,0) 
mp,15O-150.5% 

Elemental analysis for C n H tt CIN90 4 
CalcdA C, 58.08; H f 6.27; N f 15.57 
Found*: C. 55.92: H. 8.19; N, 15.59 


50 


Me 


BocHN^xs. 


yellow crystals (AoOEt) 
mp t 151-15lJC 

Elemental analysis for CaH, 1 M 5 0 4 
Caicd.*: C, 61.52; H. 7.27; M, 18.31 
Founds C. 61.33; H, 7.14; N, 16.29 


51 


CI 




yeQow fine needles (AcOEtHso-Pr x O) 
mp.11 9-5-1 23°C 

Elemental analysis for C, f H tl ClN40 4 • 
1/48,0 

Calcd.* C, 54.41; H, 5.45; N, 14.10 
Found*: C, 54.60; H, 5.45; N. 14.19 
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\5 


Reference 
example 


R* 


m 


Physical properties 
(Reorystallizatfon solvent} 








yellow prisms (AoOEt-n-Heptane) 
119,121-123% 


10 


52 




2 


Elemental analysis for C 1i H 1l CIN 4 0 3 








Calcd.* C. 54.78; H, 5.45; N, 15.97 
Found*: C. 54.70; H. 531; N, 15 33 










yellow crystals (MeOH) 


15 


53 


Ok 


2 


mp,123-124 < t 

Elemental analysis for C| 3 H 17 CIM 4 0, 








CaJcd.%: C. 5350; H. 5.09; N. 18.64 


20 








Found* C. 53.44; ri 4.94; N. 16.60 










yellowish brown crystals (MeOH) 


25 


54 


ok 


3 


mp.1 83-164*0 

Elemental analysis for C 1t H, a Clh* 4 O a 








CeJcd.%: C. 54.78; H. 5.48; N. 15.97 
Found* C. 54.79; H. 5.36; N, 15.95 


30 








yellowish brown crystals (MeOH) 




55 




2 


mp,145-146t; 

Elemental analysis for C, a H ia CtN 4 O s 


35 






CalcdJfc C, 57.40; H, 5.72; N. 18.73 
Found* C. 57.23; H, 5.75; N. 16.74 










yellow orystaJa (iso-Pr 2 0) 


40 




ex 




mp,102-5-103 , t 




58 


2 


Elemental analysis for C^H^CIN^ 








Gated* C. 58.16; H. 5.34; H, 17.47 


45 








Found* C, 56.14; H. 5.37; M. 17.41 



30 
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Reference 
example 




Physical properties 
(RecrystallizatJon solvent} 


57 


"cec 


yellow prisms Gso-Pr 2 r>rrr-Heptane) 
mp,9B-98°C 

Bemental snsrysis for C^H^CIN^ 
CalccL* C. 57.07; H. 5.99; N, 13.31 
Found* C. 57D4; H, 5.92; N. 13.26 

Specific rotation 

[at 10 : -97.3* <c=0.1. DMSO) 


58 


otc 


paJe yellow crystals (MeOH) 
mp.1 35-135^0 

Elemental analysis for C Jt H M CiN 4 0 4 
CaJedS: C. 57.46; H 7.12: M, 12.76 
Found* C. 57.33; H. 7.15; M. 12.74 


59 


Bod Ov^ HM 


red liquid 

NMR speotrumd(DMSO-d g }ppm«.9B(2H,q.J 
=12.5H2) t 1J0-1^0(1H t m) i 1.41(9H,s)J59(2H, 
d.J=12.5Hz).2.04(2H ( i|uin.J=6Hz)^.6O-2.72(4 
KmU-79(2HXJ==8Hz)^3(2H.tJ=«Hz).3^1(2 
H^.J=6.5Hz).3.89ttH.d.J=12J5Hz),8.52(1H.tJ 
=8.5Hz) 

IR spectrum yQIq.) cnT f :1 688,1 526.1 388 


60 


oiC 


orange crystals Qso-PrOH) 
mp.W.S-ISOt; 

Bemental analysis for CuHaCIN^S 
CalcdJL- C, 51.75; H, 5.71; N. 12.71 
Found%: C. 51.84; H. 5 JO; N, 12.89 



Reference example 81 
3-Amino-2HChloro^-[2-(N-trip^ 

[00891 To a solution of 6.56g of nickel chloride hexahydrate and 22 3 ml of methanol in 100 ml of tetrahydrofuran, 
2 09 o of sodium borohydride was added portlonwise under Ice^coollng, and then a suspension of 31 .9 g of 2<hlon> 
3-nitro-4-{2-(N.triphenylmethyl-4-plperldyl)ethylamlno}quinoHne In 300 ml of tetrahydrofuran was added to the mixture. 
Successively 8 35 g of sodium borohydride divided in four portions was added portionwise, and the mixture was stirred 
at room temperature tori hour. Tne reaction mbcture was added with 50 ml of water and an Insoluble matter was filtered 
off and then the extract was concentrated. The residue was added with water and extracted with ethyl acetate. The 
extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. The 
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resulting pale green liquid was solidified with a mixture of ethyl acetate and dllsopropyl ether, and the solid was washed 
successively with isopropanol and dllsopropyl ether to give 20.1 g of pale green crystals. Recrystalllzatton from Iso- 
propanol gave pale green crystals having the melting point of from 116 to 12rc. 





Elemental analysis for C^HgjCir^ 




Calculated % 


C, 76.83; 


H, 8.45; 


N, 10 24 




Found % 


C, 76.74; 


H, 6.54; 


N, 10 17 



[0090) In accordance with the method of Reference example 61 , the compounds of Reference examples 62 through 
88 were obtained. 



R 3 — (CHJ m 
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Reference 
example 


B 


R 1 


m 


Physical properties 
(Reerystrifizatlon solvent) 


62 


CI 


"XX 


2 


colorless crystals (EtOH) 
mp.l 97-1 985^ 

BemerrtaJ analysis for C^H^C},^ 
CalcdA C f 72.28; H. 5.89; H, 9.63 
Found%: C f 72.45; H. 8.17; H, 9.34 


63 


H 


"Ok 


1 


brown liquid 

NMR spectrum 6 (DMSO-d»)ppm:1 .20-1 .45(3Hjn)/l 

.49<2H.q.J=t 1 -5Hz).1 .72<2H.d.J=1 1 *Hz).3.18(2H.t. J 

=7Hz).4J9(2H,s).5.09(1H,tJ=7Hz)J.14(3HXJ=75H 

a7^7(6rUJ=7-5Hz).7.35-7.45(8H.m).7.66(1rW,a=8 

Hz).7.99(1H.d.J=8rfa) 

IR spectrum v(HqO om" 1 ^356 r 3056 


64 


H 


n XX 


3 


colorless crystals Qso-Pr t °) 
mp.149-158°C 

Elemental analysts for C M H Y7 aN 4 
Calcd.fc C, 77J05; H, 6.65; N, 8.98 
Found*: C, 78.93; H. 6.81; N, 9.97 


65 


H 


XX 


2 


brown liquid 

NMR spectrum d (CDCOppm:1.20-1 .50(3rUn).1.60( 

2Kd,J=7.5H2).1.8«<2H > d.J=11H2),1.94(2HXJ=11H2). 

2.88(2H f d i J=1lHz)^i7(2H.q,J=7.5H2).3.49<2H^) f 3.7 

9(1HXJ=7^rte).4i)6ttrU>ra).7^0-7.35(5H^i)J.45(1 

HM^J^H2)J.49(1H,td t ^=8.1^Hz).7.74<1H.dd^= 

8,1.5Hz),7.89(1 H.de\J=8.1 5Hz) 

IR spectrum vffloj em*£380 

Mass spectrum m/z:394 f 39oOr r 3:1> 



30 




55 
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Reference 
exempts 


B 


W 


m 


Physical properties 
(Racrvstaifization solvent) 


5 










afilariaea arvxtefe (AaOEt— Pr.O) 

OMBiraBB OIJMfll* WiVkL low r IJW/ 

mp.167-187.5X 




66 


H 


CH 


0 


Elemental anaiyila for C^.HgCIN^z 


10 










rj-H «. r» ana*, u a go. u 14 B7 
Found!; C. 60.47; H. 6.83; N. 14.81 












coioriese crystaJe 0»o— Pr^O) 


15 












67 


CI 


CH 


2 


Berne rrtei enaiyeie for C yi H a a x N 4 0 I 

Cm\nA l*R K1 40- H 8 42* M 1 9 75 

vsejoo.*. w» or.^v, n, o.^a. n, ia.#w 


20 










eolorleee oryetale Geo— Pr^O) 
mp.12»-129.5X 




ea 


Mo 


CH 


2 


Elemental analysis for CaM^C^O, 


OK 
ZD 










• uaiooji. v#, Otsjui , rt» 1 ,+o t n, 1 / 
rourtoa. 0, oji/A n, / .oo, m, 1 












ootoiiese oryetale Gao~Pr,0) 


30 










mp,1 40.5-1 41 *C 




69 


UeO 


CH 


2 


Elemental aneiysie tor CqH^OHiO, 
CelcdA: C, 60.75; H, 7.18; N, 12.88 
Found*: C» 60.61; H. 7.17: N, 12JTI 


35 










kmMti tin Lad 












NalR epectnjmd(CDCI 1 )ppm;l.14(2H,q^J=U 












1 .48(1 1 H.m).1 .50-1 .70<5H,m).2.67<2H,t J= 1 2Hz),3.40(2H.t, 


40 


70 


H 


N 


2 


J=7.5Hz),4.07(3H,bro>J.39(1 H,dd,J=8 .5,4 JHz),8 J29<1 H.dd 

J=*.5.2Hz).8.91 (1 H4d,J=4^^Hr) 

IR spectrum IfOlqJ cm'' -.3344,2928,1694 


45 










Meee speotrum m/z:4Q5.407(af\3:1) 
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Re-fa ranee 


R 1 




Physical properties 
(ReciyataBizstion solvent) 


5 








coloriees crystals (AcOEt-iso-Pr 2 0) 




71 


Ct 




mp,115.5-116 a C 

BementaJ anaiysis for 0 ri H^0\H A O ± 


10 






Caled.* C. 82^9; H, 7.22; N, 13.84 
Founds: C, 81.99; H. 7.28; N. 13.73 










colorless oryatais Geo-Pr 2 0) 


13 


72 


Me 




mp,13L5-1345 l C 

Elemental analysis for C^H^N^O* 


20 






Calcd.* C. 88.72; a 8.39; N, 1437 
Founds: C t 88.85; HI 8.85; N. 14.48 


23 


73 


Ct 


a 

Boe 


colorless prisms 
as©-Pr»0-rr-Heptane) 

mp,io8-iio°c 

ElamentaJ analysis for C^H^CI^O, 








Calces: C. 8X29; H. 7.22; M. 13.84 
Founds: C. 82.18; H 7.42; ti 13J81 


30 








colorless crystals Qso-Pr,0) 


35 


74 


CI 




mo 104^-108*0 

Elamantal analysis for CnHaCIN 4 Ox 
CaJcdJ: C. 8X29; H 7.22; N, 13.84 
Founds: C, 82.11; H, 7.35; N, 13.79 










GoJoriesa priama (AcOEtHeo-Pr,0) 


40 


75 


CI 




mp,12B-128^C 

BementaJ analysis for C^HaGWV), 








Calcd.s: G, 59.18; H, 8.95; N. 17.25 


45 








Founds: 0, 59.18; H, 834; N, 17.15 



50 



o5c 
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Reference 
example 


R* 


R* 


Physical properties 
(RecrystaiKzatfon solvent) 


78 


CI 




green liquid 

NMR spectrum d (CDClJppnv.1 ,47(9H,s),1 .78( 

2H,q,J=6Hz) ,2.69(1 H,brs),2.99(1 H,brs),3.30-3. 

40(1 H,m).3.50-3.55<1 H r m),3.5S-3.70(2H.m) i 3.7 

8-4.05(3H^i) i 4^7(2H*rs)J.4O-7.50ttH t m)J.8 

0(1H.d,J=75rU).7J0(1H.o\J=73H2) 

IR spectrum t/QIq.) cm" 1 ^356. 1696 

Mass spectrum m/z:406.408(M*.3:1) 


77 


CI 




brown liquid 

NMR spectrum d(CDCI»)ppm:1 .40-1 .55(2H,m) 

v 1.46(9H r s) f 2i)0-2i)5aH v m) P 2.15-2JZ5(2Km)Z 

46X2H t tv«3Hz) r ^0-2J0(2H,m),3.35(2H f t,a= 

5^H2).3.M(1HJbre) > 4.34(1H4>rs>.4.49(1H f brsX7 

,4O-750(2H^n).7.85-7.9O(2rim) 

IR spectrum V OiqJ cm~' 3366,1 894 

Mass spectrum m/r41 9.421 (M\3:1) 


78 


Me 




green liquid 

NMR spectrum d (CDCi,)ppm:1 .40-1 .60(2H,m) 
t U46(9H,s)Z0O-2.10(2H^)^1O-2^5(2Km)Z 
46(2HXJ=5.5H2)^.64(3H ? sU.B5-2.90(2H > m) i 3 
i5(2H.t,J=5-5rte)^^4(1HJ)rs)A13(2H i brs).4.4 
9(1HJ>rs),7.39(iat, 0=85^,7.44(1^1, J=8^H 
z),7 .89(1 H,d^=85rte),7 J1 (1 H,d, J=8.5Hz) 
IR spectrum fOiqJ cm' t :3352.1704 
Mass spectrum m/z^99(M*) 
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Reference 


R» 


m 


Physical properties 
(Recrystailization solvent) 










colorless plates (AoOEt-iso-Pr x O) 


5 








mp,104-105<C 






Boc 




Bemental analysis for C^CII^O, 






2 


Calod.*: C, 61.45; H, 0.96; N, 14.33 
Found* C. 61.49; H, 6.81; N. 14.35 


10 








Specific rotation 

t* V* : -*0.9* (c=0.1. DMSO) 










colorless crystaJs Gso-PriO) 










nrp t 9 6 J5 — 99^0 


13 


80 




2 


Bemental analysis for C^HnCU^O, 
Calod.*: C, 59.58; H, 6.39; M, 15.44 
Found* C. 59.30; H. 6.67; M, 15.30 










oolorieea orystals (AoOEt) 


20 


81 




2 


mp,126-l28"C 

Bemental analysis for C^CIN^O 
CalcdJt* C 59.90; H. 6.60; H, 17.46 

ww*^o« ww*rvi ■■a • w • a 

Found* C. 59.71; H. 6.87; M. 17.32 


23 
30 


02 


a 


2 


yellowish brown liquid 

NMR spectrum d (CDCI^pm:2.49(2Kt^Hz).2J50 
-2.60(4H > m)^^0-3.40C2H f m)^.75--3J5<4H^i).4J8(1 
HJ)rs).430(2H.brs) ( 7.44(lH.td.J=a^ > 1Hz)7.48(1H.td 
,J=8.5.1 Hx),7.88(1 H.dd.J=*j5,1HzX7.91 (1 H.dd.J=8.5, 
1Hz) 

IR spectrum V Qio>) cm* ':3348 


33 


83 


a 


3 


yoUowtsh brown liquid 

MMR spectrum 6 (CDCJ^pm:! JB9(2H.qum.J^H*),2 
.4^2.60<4H^)^J3(2HXJ=6Hz).3J0C2H.t^8Hz).3. 
78(4HX J=4.5Hz),4J50(3Hi»rs) ( 7.44<1 H.td^=7.5,1 Hz) 
J.47(1H.td,J=7JI.1Hz) f 7J3(1H^d.J=7.5,1Hz).7.BO(1 


40 






H,<kM=7.5 > 1Hz) 

IR spectrum V&oJ cnT , :3344 

Mass spectrum m/r320.322(*r, 3:1) 



43 



53 
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Reference 
example 




Phyw al properties 


84 




greenish brown liquid 

NIIR spectrum d (C D Cl^pp m: 1. 45-1. 60(2 H^n). 1.6 0-1. 70 

(4H f m)Z35-2.60(4H r m)Z39(2H.tJ=5H2)^.37(2H t tJ=5H 

2)A31(1HJ>re)A67(2H*r«)J.44(1H.td,J=7 t 1Hz).7.47(1H. 

td^7JH2)JJ7(1H.d^.J=7JHr)J^1H^d.^7.1H2) 

IR spectrum vQiqJ enf 1 3432.3340 

Mess spectrum m/z304,306(M\3:1) 


85 




dark brown flquid 

NMR spectrum d (CDCgppm: 1 30-1 .90(4H jn) v 2.57(2H,t 
J=55Hz)^.60-2.70(4il t m),3.40ttKt^-5H2),4^7(3H4>r» 
X7.43(1 H,td. J=7«Hz) .7.46(1 H.td.<*=7.5,2Hz) ,7.87(1 H.dd, 
J=7^2Hz),7 J3(1 rWd,J=7.5,2Hz) 
IR spectrum vOioJ cm~':3436,3348 
Mess spectrum m/z290 ,292(1^,3:1) 



33 



EP 1 104 764 A1 



Reference 




Physical propertie 


example 




(Recrystallization 3 I vent) 


86 


NH 

OCC, 


colorless crystals (iso-Pr 2 0) 
mp.1305-1313°C 

Elemental analysis for C^N^CIN^O, 
CaJcdA: C. 81.87; a 8.13; N, 13.70 
Found*: C. 8152; H, 8.29; N, 13.85 






colorless crystals 


87 




(CICHjCHtCHso-Pr,©) 
mp.141.5-142.5*C 




Elemental analysis for C^H^CI^O, 






Calcd.%: C, 80 £2: H, 7.91 ; N, 14.1 9 




Found* C, 80.83; H. 7.80; N, 14.03 


88 




gray crystals (AoOEt) 
mp, 160-169*0 

Elemental analysts for C^CIN^S 




CalcdJL* C. 5533; H. 6.62; N. 13.83 




Found* C. 5534; H. 637; N. 13.83 



Example 1 

4-Chloro-H2-(N-triphenylmetW 

[0091] A solution of 1 9 9 g of 3-amlno-2<:hloro^-[2-(N4riphenylmethyM-p^ 241 ml of 

ethyl orthoformate and 0.68 g of p-toluenesulfonlc acid monohydrate In 200 ml of toluene was refluxed for 6 hours. 
After cooling, the precipitated crystals were collected by filtration, and washed with dlisopropyl ether to give 16.4 g of 
colorless crystals. Recrystallizatlon from a mixture of methanol and tetrahydrofuran gave colorless crystals having the 
melting point of from 229 to 234.5°C (decomposition). 



Elemental analysis for CaeHgaClN* 


Calculated % 
Found % 


C. 77.61; 
C, 77.60; 


H, 5.97; 
H. 5.98; 


N, 10.06 
N, 9.95 



Example 2 

4-Chloro-2^rffluoromethyl^ 

[0O92J To a solution of 2.50 g of 3-amlno-2*hloro^[2-(N-trtphen^ and 0 76 

ml of triethylamine in 60 ml of dried tetrahydrofuran. a solution of 0.63 ml of trtfluoroacetic anhydride In 40 ml of dried 
tetrahydrofuran was added dropwise under ice-cooling, and the mixture was stirred at room temperature for 2 hours. 
The solvent of the reaction mixture was evaporated, and the residue was added with water and saturated aqueous 
sodium hydrogencarbonate solution, and extracted with ethyl acetate. The extract was washed successively with water 
and saturated brine, and dried, and then the solvent was evaporated. A solution of 3.03 g of the resulting pale yellow 
solid and 0 30 g of p-toluenesurfonic acid monohydrate in 1 00 ml of toluene was refluxed for 20 hours. After the reaction, 
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the solvent was evaporated, and the residue was added with methanol and acetone. The precipitated crystals were 
collected by filtration to give 1 79 g of colorless crystals. 

NMR spectrum 6 (DMSO-de)ppm : 1 .35-1 .55(3H,m),1 .59(2H,q,J=1 1 Hz),1 .77<2H,d,J=1 1 Hz),1 .80-1 90(2H.m),2.98(2H, 

brs),4 75<2HXJ=8.5Hz)7.17(3H,t,J=8^ 

J=7.5,2Hz),8.16(1H l dd,J=7.5 t 2Hz),B34<1H,dd,J=7.5^Hz) 



Example 3 

tert-Butyl 4-[2-(4-methyl-2 ^henyl-1HHmldazo[4 ( 5<]qulnonn-1-y1)ethyl]-1i)lperidlnecarboxylate 
[0093] A solution of 0.65 g of tert-toutyl 4-[2H(3-amino-2-methylqulnolln-4-y0amM^ 

0.29 g of benzaldehyde and 0.08 g of 2,3-dlchloro-5,6-dlcyano-1 ,4-benzoqulnone In 5 ml of tetrahydrofuran was stirred 
at room temperature for 3 days. The reaction mixture was added with saturated aqueous sodium hydrogencarbonate 
solution and extracted with ethyl acetate. The extract was washed successively with saturated aqueous sodium hy- 
drogencarbonate solution and saturated brine, and dried, and the solvent was evaporated to give a reddish brown 
liquid. The resulting liquid was purified by silica gel column chromatography using ethyl acetate - n-heptane (1:1) as 
an eluting solvent, and washed with dlisopropyl ether to give 0.55 g of a colorless solid. Recrystallization from diisopropyl 
ether gave colorless crystals having the melting point of from 1 46 to 1 46.5*C. 



Elemental analysis for C29M34N4O2 


Calculated % 
Found % 


C, 74.01; 
C, 73.95; 


H.7 28; 
H.7.54; 


N, 11.91 
N f 11.84 



{0094] In accordance with the methods of Examples 1 through 3, the compounds of Examples 4 through 72 were 
obtained. 




Example 


Ri 


B 


m 


Physical properties (Recrystallization solvent) 


4 


H 


H 


1 


colorless crystals (MeOH) 
mp,232-239*C (decomposition) 
Elemental analysis for C^h^CHM* 
Calcd.%: C, 77.40; H, 5.75; N. 1 0.32 
Found%: C, 77.35; H, 5.79; N, 10.19 


5 


Ph 


H 


1 


pale yellow crystals (AcOEt) 
mp t 165-168"C (decomposition) 
Elemental analysis for C^H^CIN^ 
Calcd.%: C, 79.53; H, 5.70; N, 9.05 
Found%: G, 79.29; H, 5.74; N, 9.05 


6 


H 


CI 


2 


colorless crystals (MeOH) 
mp,266-268*C (decomposition) 
Elemental analysis for C^H^Cfe^ 
Calcd.%: C, 73.09; H, 5.45; N, 9.47 
Found%: C, 73.15; H, 5.54; N, 9.41 



35 



10 



15 
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(continued) 



Example 


R1 


B 


m 


Physical properties (Recrystalllzatlon solvent) 


7 


Ph 


H 


2 


pale yellow crystals (Cn^^-ttun; 
mp,246.5-249«C 

Elemental analysis for C^H^I^ 
Calcd.%: C, 79.68; H, 5.89; N T 8.85 
Found%: C, 79.55; H, 6.12; N, 8.71 


8 


Ph 


H 


3 


colorless crystals (AcOEt) 
mp ,227.5-231 *C (decomposition) 
Elemental analysis for C43H39CIN4-I/4H2O 
Calcd.%: C, 79.24; H, 6.11; N, 8.60 
Found%: C, 79.26; H, 6.09; N, 8.55 




Example 




B 


RA 


m 


Physical properties (Recrystalllzatlon solvent) 


9 


H 


H 


Bn 


2 


colorless crystals (AcOEt) mp,1 24.5-1 25*C Elemental analysis for 
^H^CI^ Calcd.%: C, 71.19; H. 6.22; N, 13.84 Found%: C, 71.22; H, 
5.97; N, 13.79 


10 


Ph 


H 


Boc 


0 


colorless crystals (AcOEt-MeOH) mp,250-255°C (decomposition) 
Elemental analysis for C^r^CI^ Calcd.%: C, 67.45; H, 5.88; N, 12.10 
Found%: C. 67.42; H, 5.88; N, 12.02 


11 


H 


H 


Boc 


2 


colorless crystals (AcOEt) mp,188-189*C Elemental analysis for 
C^CIl^ Calcd.%: C, 63.68; H, 6.56; N, 13.50 Found%: C, 63.45; 
H, 6.60: N, 13.40 


12 


Ph 


CI 


Boc 


2 


colorless crystals (AcOEt) mp,192-193°C Elemental analysis for 
CjsHxCl^Oa Calcd.%: C, 64.00; H, 5.75; N, 10.66 Found%: C, 64.04; 
H. 5.59; N, 10.61 


13 


Ph 


Me 


Boc 


2 


colorless crystals (AcOEt) mp t 1 82.5-1 83.5*0 Elemental analysis for 
CagHsjCI^ Calcd.%: C, 68.97; H, 6.59; N, 11 .09 Found%: C, 68.91 ; 
H, 6.41 ;N, 11.08 



25 



50 




55 



36 
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Example 


B 






rii/iMwW f • vprvi WW 

fR^rrw^tiJ ligation «nK/«nt^ 


5 










colorless crystals (AoOEt) x 




14 


Mao 




un 


mo 188 s-iaq sir 

elemental analysts tor U^rljjUlN^Uj 


10 








V»«UOO.S. W» 00*DO| Fi, Q*J0, N, Iv./O 
ruunu*. Vy, oo./u, n, o.^^ n, iv./u 












colorless crystals 04 ©OH) 


13 


15 


H 




N 


mD_2i5^5~227 5^CfdAAomnosftf an) 
Elemental analysis for C^H»CIN 9 0 1 












20 




















eoioness erystafsiAout.t n rtsptano/ 




16 


H 




CM 


mp.159-l61*C 

Li omental analysis tor CgH|]CIN 4 vJ x 


23 








CaJooJk C, 00.49; rt, 0«9O; N, 1 1.41 
Found*: C, 58.38; h\ 0x7; N, 1U7 












colorless crystals CAcOEt-tto-Pr t O) 


30 










mp.1543-15B°C 




17 


H 


a 

Boo 


CH 


Elemental analysis for C^H^CI^O, 
Caled %: C 68 411* H_ 8 J6- N 11 41 


33 










Found%: C. 88.58; R 6.15; M 11.39 










colorless orystals (AcOEt) 


40 


18 


H 




CH 


mp.16e3-167.5X 

Elemental analysis for C I9 H S1 CIN 4 0 3 
CalodJL* C, 68.48; K 8-38; NL 11.41 
Found* C, 6830; H, 6.43; N. 1132 



43 



30 




37 



EP 1 104 764 A1 



Example 


R* 


R* 


Physical properties 

ZD* r\#vial!i?atioft SalvSfrtj 
^rus tTTTi inn 


19 


CI 




colorless fine needles(AcOEt) 
mp.1 865-1 87.5* 

Elemental anslysis for C^HajCIN^O, 
CaJcdJt: C 85.91; H. 6.15; N. 14.23 

r» tm. /■» AC Q*f* U II 11* fcl 141ft 

rounds: C r ooJJ/, n, p.«ji. w, i*. io 


20 


CI 




colorless crystals (MeOH) 
mp.195.5-196.5* 

Elemental analysis for C tT H Jt dN 4 0 3 
CalcdJl: C. 65.78; H, 5.93; M 11-36 
Found*: C, 65*73; H, 5.88; N, 1 1-3* 


21 


CI 


BocHN^x^ 


ooloHsss crystal* (AoOEtHso-Pr,0) 
mp,191.5-192* 

Elemental analysts for CV^C^HjO, 
CalcdJl: C. 68.46; H. 6.37; M. 13.84 
Founds: C. 66.42; H, 6.33; M, 13.89 


22 


Me 




colorless crystals (AcOEtHso-Pr 2 0) 
rnp.1 64.5-1 65* 

Elemental analysis for CnH^N^O* 
CsicdJL- C, 71.72; H, 7.28; N. 14.42 
Found%: C. 71.40; H, 7.24; N. 14.28 




38 
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pt 




m 


Physiosl properties 
(Re crystallization solvent) 


23 


Ph 




2 


colorless crystals (AcOEtHso-Pr 2 0) 
11^.185-188^ 

Elemental analysis for C^H^CIN^ 
Calcd.* C, 66.88; H. 5.61; N, 12.48 
Found* C. 86.59; H. 5.63; N, 12.45 


24 


Ph 




2 


odorless crystals (iso-PrOH) 
mp,184-170 < C 

Elemental analysis for C^M^CI^O 
Calcd.* C f 87.89; H, 5.70; N. 13.77 
Found* C. 67.62; H. 5.71; N. 13.83 


25 


Ph 


Ok 


2 


pale yellowish brown crystals (AcOEt) 

mp.182-183% 

Elemental analysis for 

C^H k ,CM i 0»1/4)fcO 
Calcd.* C, 66.49; H, 5.45; N. 14.10 
Found* C, 66.26; H. 5.50; M. 14.03 


28 


H 


Ok 


3 


pale brown crystals (AcOEt) 

mp,130J5-131J5X 

Elemental analysis for C^^CI^O 
Calcd.* C, 61.72; H. 5.79; N, 16.94 
Found* C, 61.72: H. 5.76; M, 16,80 


27 


Ph 


Ok 


3 


pale brown crystals (Mo OH) 

mp,183.5-164.5 € C 

Elements] analysis for CnHsClh^O 
Calod.%: C. 6739; H. 5.70; N, 13.77 
Found* C, 67.91; H. 5.66; N, 13.80 




39 
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Example 


R* 




m 


Physical properti© 
(Recrystalfization solvent) 


28 


H 


cx 


2 


pale brown crystals (iso-Pr x 0) 
mp,105-105.5t 

Elemental analysis for Cf 7 H 1t CIN 4 
CalodJl: C. 64.86; H. 8.08; N, 17.80 
Found*: C, 64.83; H, 8.11; N, 17.72 


29 


Ph 




2 


pale brown crystals (MeOH) 
mp f 22ft-227t 

Elemental analysis for CjjHnCIN* 
CaJcdJ: C f 70.67; H, 5.93; N. 1433 
Found*; C r 70.44; H, 5.96; N, 14-29 


30 


H 




2 


brown crystals 

NMR spectrum « (CDCI^prrc1.80H.90(4Hjn 

U58-2.78<4H,m).3.1 4-3.22(2H.m).4.78-4.91 (2 

H,m),7.88(1H,tJ=8^Hr)J.72(1H ( t.J=8^Hz)3.1 

3(1H.s).8J2(2H,d.J=6.5Hz) 

Mass spectrum m/z*00,3O2(M\3:1) 


31 


Ph 




2 


pale brown crystals (MeOH) 
mp.191~192 ,, C 

Elemental analysis for C T2 H 11 QN 4 
Cated.*: C. 70.11; H, 5.62; N» 14.87 
Found*: C. 70.00; H, 5.65; N, 14.86 



40 



10 



20 
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Example 




Physical properties 
(RecrystaJUzation solvent) 


32 




colorless amorphous solid 

NMR spectrum <5 (DMSO-oVppnruOJSOHJbrs).!. 

32(3H i brs) p 1.08C2H^r«U.13(1H^r») P 2.4ft<9H^),4 

.82-4.72(2H.m),7.80-7.87(3H f m),7.74-7.82(4H.m) 

,8.13(1H^J=8,1^rta) f 8.42(1HAJ=8Hz) 

tR spectrum V (KBr)onf f :1890 

Mass spectrum m/x:47M78(M*.3:1) 

Soecrfio rotation 

[a] D *° : -aor (c=0.1, DMSO) 


33 




colorless crystals (AcOEt) 
mp.21 5-2 18% (decomposition) 
Elemental analysis for Cj^Clr^O, 
r.mir>d%' C 87 A3" H 7 13* N 1132 
Found*: C. 67.70; H, 7.17; N. 11.23 


34 




colorless crystals (MeOrHeo-PrOH) 
mp,t85-188°C 

Elemental analysis for C^H^OI^O, 
CalcdJk C. 67.42; H, 6.S1; N, 11.65 
Found* C. 67.31 ; H t 6.66; N, 11.57 | 


35 




brown crystals (AoOEt) 
mp, 199-200% 

Elemental analysis for Cj f H Jf C1N 4 0 l S 
CslcdJl: C, 62 .83; H. 5.88; N, 11-27 
Found*: C. 62.74; H. 5.83; N, 11-16 



35 



40 



30 




33 



41 
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Examplo 


R 1 


Physical properties 
(Reorystallization solvent) 


5 ; 






pale brown crystals (iso-PrOH) 
mp,202-203nc 




36 


Mo 


Elemental analysts for C o H tf CIM 4 0 1 


10 






CalcdJ: C. 64.40; a 631; N, 1336 
Found*: C. 64.39; H, 7.04; N. 12.95 








colorless crystals (AcOEHso-Pr t O) 


15 






mp,1 59.5-160.5*0 




37 


rr-Bu 


Elemental analysis for C X9 H M aN 4 O x 
CalcdJt: C. 86.30; H. 7.48; N. 1 1.89 


20 






Found* C. 66.16; H, 7.53; N, 1132 








ooloriess orystals (Iso-PrOH) 


25 


38 


(X 


mp,174-175*C 

Elemental analysis for C^CI^Oi -1/4^0 






CaJodA: C. 8735; H. 754; N, 11.17 
Found*: C p 67.08; H. 7.47; M. 1032 


30 






colorless crystals (Ac0EHso-Pr,0) 
mp,1 65-166.5^ 




39 


Bn 


Elemental analysis for C^H^Cm^ 


35 






CaJcd.*: C, 6837; H, 639; N. 1139 
round*, w, oojfo, n» o./a, re. 








ooloriess crystals (AoOEt) 


40 


40 




mp.21 9-220.5* (decomposition) 

Elemental analysis for C^Cl^O, -1/48,0 






CalcdJfc C. 89.08; K 6.47; N, 10.74 


45 






Found*: C, 6925; H, 6.41; M. 10.69 



50 




42 
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Example 




Physical properties 
(Recrystallization solvent) 


5 
10 


4t 


XT 


colorless crystals (MoOH) 
mp.137-142lC 

BementaJ analysis for CaH»CIM 4 O a -1/2HjO 
CalodA: C, 67.76; H. 6.67; M, 10.90 
Found*: C, 67.82; H, 6.40; N. 10.92 


13 
20 


42 


XX" 


colorless crystals (MoOH) 
mp,1 53.5-1 57°C 

Elemental analysis for C B H a CIN 4 O s 
Cajod* C, 66 .85; H, 6.38; M, 10.75 
Found*: C, 66.84; H. 6.54; M. 10.78 


23 


43 


'X) 


colorless orystais (AcOEt) 
mp ( 160-161lC 

BementaJ analysis for C^H^CIFN/V 1/8H,0 
Gated.*: C. 65.78; H, 5.96; N. 10.98 
FoundS: C, 6537; H. 5.67; N. 10.94 


30 
33 


44 




ooforiess fine needles 

(AcOEt-n~Heptane) 

mp,180-182"C 

Elemental analysis for C n H ao CtFN 4 0 1 
CeJcdJfc C. 66.07; H, 5.94; H. 11.01 
Found*: C, 66.10; H. 5.71; N, 11.06 


40 
43 


45 


XX 


colorless orystais (AcOEt-iso-Pr 2 0) 
mp,128-129.5 a C 

EJementaJ analysis for CoH^ClFH^O, 
CeJod,*: C, 66.07; H. 5.94; M, 11.01 
Found* C. 66JW; H, 5.76; N, 1 1-01 




EP 1 104 764 A1 



Example 


R 1 


Physical properties 
(Recrystallization solvent) 


46 




colorless crystals Gso-PrOH) 
mp.1995-200* 

Bementaj analysis for C n H n CIF 4 N 4 0 2 
CalcdJk C, 59.74; H. 4.83; N, 9.95 
Found* C, 59.61; H, 4.89; N, 9.90 


47 


p 


coloHoss crystals Gso-PrOH) 
mp.21 65-21 75* 

Elemental analysts for C^H^aF^O, 
CeJedJ: C, 57.89; H, 451; N. 9.64 
Found* C. 57 J8; H, 458; N, 9.62 


48 


JO 


colorless crystals (AoOEt) 
mp.1 995-2005* 

Elemental analysis for C^n^ClNgO, 
CaJcd5: C, 6551; H. 6.15; N, 14.23 
Found* C. 85.77; H, 5.99; N. 14.25 


48 




colorless prisms 
(AoOEt-n-Heptane) 
mp.1 82-183* 

Elemental analysis for C^H^dr^O* 
Calcd.* C, 6551; H, 6.15; N, 14.23 
Found!: C, 65.95; H. 6.28; N, 14.24 


50 


JO 


colorless prisma (AcOEt) 
mp,213-214* 

Elemental analysis for CxjH^CIrV^ 
CaJcd.%: C, 6551; H. 6.15; N. 14.23 
Found* C. 65.87; H, 6.20; 14-23 



Bocl 




44 
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Example 


R 1 


Physios! properties 
(Re crystallization solvent) 


5 






ooJoriesa crystals (MeOH) 




51 


XT 


mp,179-188 < t 

ElementaJ analysis for CaHnCIN^S 


10 




Cafcd* C, 04.85; H. 8.1* N. 10.43 j 
Found*: C. 8432; H. 6.45; N, 10.37 








coloHesa crystals Gso-PrOH) 


13 


52 


JT 


mp ,203-203 | 
Bemental snsJysis for Cj.H.jCIF.r^O, 






CaJod.* C. 6231; H. 5.41; N. 10.02 


20 






Found*: C, 62.24; H. 5.42; H, 9.98 








cofortass orystals (AoOEt) 


23 


53 




n*>22+-225X 

Bomental analysis for C^H^C^O, 






CaJcd*: C, 72JD1; H, 8.22; N, 938 
Found*: C. 72122; K 6J21; K 9.92 


30 






oolofisas orystals Gso-PrOH) 




54 




mp/l 97-198^0 

ElementaJ anatyaie for C^H^CI^O, 


33 




CaJodJt C. 70.03; H. 8.05; N. 9.81 
Found*: C. 8933; H, 6.08; N. 9.50 








eolorleaa orystals ftleOH) 


40 






mp,1 96.5-1 97TC 




55 


P 


Bemental analysis for GaHaClNjO) 
CaJodJk C, 6433; H, 6 J06; N, 11.85 


43 






Found*: C, 6433; K 647; M, 11.89 



50 
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Example 


R 1 


R* 


Physioal properties 
(Recrystaltizstion solvent) 


56 


p 


Mo 


pels yellow crystals Gso-PrOH) 
mp.185.5-188lC 

Elemental analysis for C^H^O, 
Calcd* C. 70.41; H. 7.00; N, 12-16 
Founds C. 70.32; H. 7.19; N, 12.13 


57 


p 


a 


colorless crystals (MeOH) 
mp,151 5-153% 

Bementai analysis for C M H tt ClN 4 0 2 S 
Gated Jfc C. 62.83; H, 5 M; N. 1 1.27 
Found* C. 62.77; H, 6.01; M. 11.24 


58 


p 


Mo 


pale yellow crystals Gso-PrOH) 
mp,181 5-182.5% 

Bementai analysis for O ZJ H J2 H^0 7 S 
CalcdJL C. 68.04; H. 6.77; N, 11.75 
Found*: C, 67.86; H, 6.99; N. 11.83 


59 


p 


CI 


colorless crystals (AcOEt) 
mp,197-198% 

Elemental analysis for ChUbCJN^OiS 
Ceicd3: C. 60.29; H. 5.67; N, 14U6 
Found*: C, 59.98; H. 5.54; N, 13.84 


60 


p 


Mo 


cotodese crystals (AoOEtHso-Pr 2 0) 
mp,191-193% 

Bomental analysis for C^Hj^OjS 
CalcdJL C. 65 M; H. 634; N, 14.66 
Found*: C. 65.34; H. 633; N, 14.43 
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Example 


R' 


Physical properties 
(RccrystalllzatSon solvent) 


81 




yellow amorphous solid 

NMR spectrum 0 (CDO^/ppm: 

1.06-1.09(2H.m).1 .30- 1.40(1rUn).1 40-1.45 ( 2him) 

.1 .44<0H,»).1 Kl-\ .90(2H.nOjL55-2.62(2H.m).3J05(3 

H.«) r 4.0O-4.10(2H^i).4.B2(2H.tJ=7Jlfa).7Ji7-7JO{ 

2H.m).7.«1(1HjtJ=7Hz).7.57-7.71(3H.m).8.t4<1H^. 

IRspeotnim V (KBr)cm" , :1692 
Mess spectrum m/z:488(M*) 


62 




colorless crystals (AoOEt) 
mp.195-190 > & 

Elemental analysis for Ux t H x> h 9 N 4 u s 
CaJodA C. 62.14; fi 5-21; N. 9.99 
Found* C. 82J07; H, 5.25: N. 9.94 


63 


Xj 


pale ye Sow crystals (AoOEt) 

mp, 199.5-200^0 

Bemental analysis for CnH^N^O, 
Calod3: C, 71 31; H. 7.05; N. 1435 
FoundS: C. 71J37; H, 7.14; M, 1433 






oolorleea crystals (MeOHHso-PrjO) 
mp.1773-179t: 

Bo mental analysis for C^H^F^Oj 
CalodJ: C, 6630; H. 6.18; N, 10.40 
Found!: C. 6639; H f 638; fi 1037 


65 




pale brown crystals (AcOEt) 
mp.193-194lC 

Bomental analysis for 0 TJ H n H i 0 2 
CaJodJk C, 7036; H. 734; N, 1534 
Found* C. 70.61; H. 7.16; N, 1531 
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Example 






Physical properties 
(Recrystailization solvent) 


5 








colortoss crystals (EtOH) 




66 




o 


mp,240-241 0 C (decomposition) 
Elemental anaiysia for C^H^CIN^ 


10 






CaJcdJL C, 62.43; H, 648; N. 17.47 
Found*: C. 62.48; H. 8.02; N, 1751 










colorless orystala (EtOH) 


13 








mpJ22BJ5r-2Z0°C (decomposition) 




87 


Ma 


Elemental anaiysia for C^H^N,^ 
CelcdJl: C, 6750; H, 750; N, 18.25 


20 








Found*: C. 67.72; Vi 853; N. 18.24 










brown amorphous solid 










NMR spectrum d (CDa,)ppm:1.1(M^0(2H.m),1.4 


23 








6(9H.s),1 .40-1 50X3H t m),1 50-1 58(2H.m).250-2.70( 
2H t m)5J>4(3H.s) f 356(3H ? a),4.05-4.15(2H^i).4.74(2 




68 


-p 


Ma 


HX^H2),6.30(1HXJ^5HjJ552(1H.d.J=«rfa)5. 


30 








88(1 Ra).7.60<1 H.t J=8H2).7.67(1 H.t. J=8Hz)3-1 8(1R 

d.J=8Hz).8-23(1 H.d.^8Hz) 

IR spectrum V (KBr)cnf':1888 


33 








Mass spectrum m/z*73(M*) 



40 



43 




55 



48 
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Example 


R 1 


R 1 


Physical properties 
(RecrvataflixatiDn solvent) 


5 








yellow amorphous solid 

NMR spectrum * (CDCt^ppm: 




69 




a 


1 05-1 15(2Hm) 1 40-1J50t3Hm) 1 45(9H_s) 1 83-1 Qftf 






/ Me 


2rl.m) ( 2.32(3H^)Z80-2.70(2H,mX4.0O-4J0(2H P m),4.60 


10 






-4.65<2H I m),7.06(1 HjW=5.5Hz),7-51 (1 H.d. J=5.5Hz).7.6 
8-7 J5(2H,m).8.1 6(1H.d**=7.5H2).8.24<1 Kd f J=7.5Hz) 






Me 

| 




Bala VbDcmm f-rtrrtsl* /PlTiH^ 

mo 192- 1931C 


13 


70 




CI 


Elemental ansfysJe for CnH^CJ^OjS- 5/4H,0 
CalcdJ: C, 60.77; H. 8.33; N, 10.50 
Found*: C, 60J2; H. 6.08; N. 10.17 


20 








yellow amorphous eoKd 








NMR spectrum d (CDCt»)ppm: 

1.02-1.08(2rim)J.44(9H,s)J.44-1.50(3H.m).1.80-1J0( 

2H^)^.31(3H^)JL60-2.70QH^Wi)5(3H.a).4JXr-4.u5( 


23 


71 


K. 


Me 


2H.m)A5B(2HXJ=7.5rfa),7.08(1 H.d. J=5.5rfe).7.49(1 HA 








J^.5H^7.60-7.65(2H f m)^J4(1H.d.J^rW^^3(1H,d.J 

IR spectrum V (KBr)om H :1688 
Mass spectrum m/z:490(M*) 


30 


72 




Me 


pale yellow orystaia (AcOEt) 
mp.141-142% 

ElementaJ analysis for C 2S H M N 4 0 1 S -1/4^0 


33 








Calcd.*: C, 67.92; H, 7J>2; N, 11.31 
Found* C f 67 M; H. 6.84; H. 11.25 



*o Example 73 

tert-Butyl 4-f2-(4-chloro-2-hydroxy-1 H-imidazo[4,5-c]qulnolin-1-yl)-ethyl]-1 -piperidinecartooxylate 

[0095] To a solution of 0 60 g of tart-butyl 4-(2-(3-amlno-2-chloro-4-quinolylamlno)-ethyl]-1 -piperidinecartooxylate 
*s and 0.44 g of triphoagene in 1 0 ml oM ,2-dlchioroethane, 0.41 ml of triethylamine was added dropwise, and the mixture 
was stirred at room temperature for 1 hour. The reaction mixture was neutralized with saturated aqueous sodium 
hydrogencarbonate solution, and extracted with 1 ,2-dlchloroethane. The extract was washed with saturated brine, and 
dried, and the solvent was evaporated. The residue was washed with diisopropyt ether to give 0.57 g of colorless 
crystals. Becrystallization from 1 ,2-dtehloroethane gave colorless crystals having the melting point of from 222 to 
so 223'C 





Elemental analysis for C^h^CIN^ 




Calculated % 


C, 61.32; 


H, 6.32; 


N, 13.00 


33 


Found % 


C, 61.15; 


H, 6.34; 


N, 13.00 



49 
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Example 74 

tert-Butyl 4-[2-[4-chloro-2-(4-methanesuinny!phenyl)-im 

[0096] To a suspension of 0.63 g of tert-buty! 4-[2-{4-ch|oro-2-(4-methylthio-pheny0-1 H-lmldazo[4,5-c]qulnolln-1 -yl] 
ethyl]-1 -piperidinecarboxylate in 18 ml of 1 ,4-dloxane, a solution of 0.38 g of sodium periodate In 6 ml of water was 
added dropwise, and the mixture was stirred at 50°C for 13 hours. The reaction solution was concentrated, and the 
residue was purified by silica gel column chromatography using 1 ,2-dlchloroethane - methanol (10:1) as an elutlng 
solvent to give 0 47 g of a colorless solid. Recrystatllzatlon from a mixture of isopropanol and water gave colorless 
crystals having the melting point of from 183 to 186°C. 



Elemental analysis for C^^CIN^S * 1/4H 2 0 


Calculated % 
Found % 


C, 62.46; 
C, 62.33; 


H, 6.06; 
H, 5.90; 


N, 10.05 
N t 9.91 



Example 75 

tert-Butyl 4-[2-[4-chloro-2-(4-methanesulfonylphenyl)-1 H-lmidazo[4,5-c]-quinolln-1 -yl]ethyl]-1 -piperidinecarboxylate 

[0097] To a solution of 0 40 g of tert-butyl 4-[2-[4-chloro-2-{4-methylthiophenyl)-1H-imida2o[4 ( 5 -c]quinolln-1-yl] 
ethyl]- 1 -piperidinecarboxylate In 20 ml of 1 ,2-dichloroethane, 0.40 g of n>chloroperbenzoic acid was added portionwise 
little by little, and the mixture was stirred at room temperature for 1 hour. The reaction mixture was neutralized with 
1 0% aqueous sodium hydroxide solution, and extracted with 1 ,2-dichloroethane. The extract was washed with satu- 
rated aqueous sodium hydrogencarbonate solution and dried, and then the solvent was evaporated. The residue was 
washed with a mixture of diisopropyl ether and diethyl ether to give 0.42 g of colorless crystals. Recrystallization from 
methanol gave colorless crystals having the melting point of from 149 to 156°C. 



Elemental analysis for Ca^CIN^S • 1/4H 2 0 


Calculated % 
Found % 


C, 60.72; 
C, 60.72; 


H, 5.89; 
H, 5.81; 


N, 9.77 
N, 9.67 



Example 76 

4-Hydroxy-2-phenyl-1-[2-(4-piperidyl)ethyl]-1H-imidazo[4,5-c]quinoline 

[0098] A solution of 871 mg of 4-chloro-2-pheny H -{2-(4-piperidyf)ethyI]-1 H-imidazo[4,5-c]quinoline and 2.5 ml of 6 
N hydrochloric acid in 8 ml of 1 ,4-dioxane was refluxed for 3 hours. The reaction mixture was adjusted to pH 1 0 with 
10% aqueous sodium hydroxide solution, and added with potassium carbonate, and then extracted with 1,2-dichlo- 
roethane. The extract was dried, and the solvent was evaporated. The resulting residue was washed with ethyl acetate 
to give 522 mg of pale brown crystals. Recrystallization from methanol gave pale brown crystals having the melting 
point of from 242.5 to 244*C. 



Elemental analysis for C^H^I^O • 1/4H 2 0 


Calculated % 
Found % 


C, 73.28; 
C, 73.32; 


H, 6.55; 
H, 6.45; 


N, 14.86 
N, 14.77 



[0099] In accordance with the method of Example 76, the compounds of Examples 77 through 79 were obtained. 
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Exampi 


B 




m 


Physical properties 
(ReorystaiGzstion solvent) 


77 


CI 


"Ok 


2 


colorless crystals (MeOH) 
mp.269-280% (decomposition) 
Elemental analysis for C t4 H ZB CIN 4 0 
Calcd* C, 68.48; K 5.99; N. 13.31 
Found*: C, 88 .32; H. 0D7; H. 13.29 


78 


H 


-a 


1 


colorless crystals [hydrochloride] 

NMR spectrum d (DMSO-d|)ppm: 

1 56(2H.q.J=1 1 .5Hz).1.74(2H.d.J=1 1 .5HzX2.1<KL2 

5(^^.79^^115^3.24(2^^115^ 

4.54(2H.d. J=7.5Hz),7.29(1 H.t J=8rfe).7.49(1 H.d,J= 

8Hz).7.50(1 HX J^Hz)JJ»(1H A^Hx) * 

).8J4(1H^rs) > 8^5(1H i brsXl 1.82(1H,s) 

W spectrum V (KBr) cm 1 3544.3228 J 692 

Msss speotrum m/z282(nO 


79 


H 


-a 


1 


ooloriess crystals [hydrochloride] 
NMR spectrum 6 (DMSO-dJppm: 
1 .65-1 .85(4H.m)Z0O-2.1 5(1 H,m).2.84(2H,Q.J=1 2H 
zW.30<2H,d. J=1 2Hz).4.18(2ad. J=5Hz).451 (2Rd. 
J=7.5rfc) .7.27(1 HXJ^5rte).7.40-7.60(7H^i).7 J7 
(1H A J=8Hz).B.31 (1 H.s).10.83(1 HJ>rs).1 1 .58(1 fris) 
IR speotrum V (KBr) cm~':341 6,1 872 
Mass speotrum m/z£72(M*) 



Example 60 

tert-Butyl 4-{2-(4-phenoxy-1 H-imidazo^.S-cIquinolln-l -yl)ethyl r 1-pIperidlnecarboxylate 

[0100] A mixture of 4.46 g of tert-butyl 4-{2-(4-chloro-1 H-imidazo[4,5-c)quinolin-1 -yi)ethyl]-1 -piperidinecarboxylate, 
1 0.1 g of phenol and 1 .80 g of potassium hydroxide was stirred at 1 20*C for 7 hours. The reaction mixture was adjusted 
to pH 10 with 10% aqueous sodium hydroxide solution, end extracted with ethyl acetate. The extract was washed 
successively with 10% aqueous sodium hydroxide solution and saturated brine, and dried, and then the solvent was 
evaporated to give a brown liquid. The resulting brown liquid was purified by silica gel column chromatography using 
ethyl acetate as an eluting solvent to give 3.59 g of a colorless solid. Recrystal Hz atlon from a mixture of ethyi acetate 
and n-hexane gave colorless crystals having the melting point of from 130.5 to 132.5*C. 



Elemental analysis for C^h^N^ 


Calculated % 
Found % 


C, 71.18; 
C, 71.10; 


H.6.B3; 
H, 7.10; 


N, 11.86 
N, 11.69 



[0101] In accordance with the method of Example 60, the compounds of Examples 81 through 87 were obtained. 
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Example 


R' 






Physical properties 
(Reorystallizatfon solvent) 


81 


H 


-a 


H 


colorless crystals (MeOH) 

mp.1 525-1 535T: 

Elemental analysis for C n H u N 4 0 
CalodJt: 0, 7739; H, 654; N, 12.11 
Found%: C, 78.00; H. 6-29; N, 1235 


82 


H 


-a 


H 


colorless orystals (AcOEt-i*o-Pr t O) 
mp. 187-1895^ 

Elemental analysts for C 29 H Z9 N 4 0 2 
Calcd.*: C, 72.44; H. 632; N, 1352 
Found*: C, 7235; H. 636; N, 13.42 


83 


H 


-a 


F 


oolorfoss crystals (CH,Cl x Hso-Pr t O) 
mp P 208.5-208°C 

Elemental analysis for Cb Ha FN 4 0 2 • 1 /8 H,0 
Calcd* C. 69.07: K 535; N, 1239 
Found*: C. 69.11; H, 5.74: N. 1235 


84 


Ph 


-a 


H 


odorless crystals (MeOrHec-Pr,0) 
mp.205-207.5t; 

Elemental analysis for C^rWW 1/2H,0 
CaJcdJL C, 74.53; H, 635; N, 1 1 -21 
Found*: C. 7452; H. 637; N. 11.10 
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Example 


R 1 


R* 




Physical properties 
(RocrystaUization solvent) 


85 


H 




F 


colorless crystals (AcOEt-n-Hexane) 

01^133.5-135.5^ 

Ee mental analysis for C It H, 1 FN 4 0, 
CalcdJ: C. 68.55; H, 6.37; N, 11.42 
Found*: C. 68.37; H, 6.47; N. 11.25 


86 


Ph 


-a 


H 


colorless crystals Gso-PrOH) 
mp.207-2O8 < £ 

Elomental analysis for C w H M N 4 0 J 
CaJcdJl: C. 74.43; H, 8.61; N, 10.21 
Found*: C, 74.38; H. 6.68; N. 10.14 


87 


H 




H 


pale purple crystaJs 

NMR spectrum & (DMSO-dJppm: 

1 .64-1 .72(4H.m) f 2^5-2.58(4H f m).2^8(2H t t, J=7 

Hr).4 JNH2HX J=7Hz).7.2fr-7.31 (3H,ro).7. 45-7.4 

9(2H,m).7.53-7.«X2H^n) f 7.72(1H,d,J=7Hz)3J29 

(1H.d ( J=7Hz).8.37<lH.s) 

Mass spectrum m/z^58(lT) 



Example 88 

tert-Butyl 4-[2-(4-amino-1 H-imidazo(4,5-c]quinolin-1 -yl)ethylH -piperidinecarboxylate 
[0102] A mixture of 4.40 g of tert-butyl 4-[2-(4-phenoxy-1H-imidazo[4,5^hquinoN 

late and 34 5 g of ammonium acetate was stirred at 140*C for 3 hours. The reaction mixture was added with water, 
adjusted to pH 9 with 10% aqueous sodium hydroxide solution, and extracted with methylene chloride. The extract 
was washed with sarurated brine, and dried, and then the solvent was evaporated. The resulting residue was purified 
by alumina column chromatography using methylene chloride - methanol (100:1 to 20:1) as eluting solvents, and 
washed with dlisopropyl ether to give 1 .88 g of colorless crystals. Recrystalllzation from ethyl acetate gave colorless 
crystals having the melting point of from 1 93 to 1 93.5 # C. 



Elemental analysis for C^H^N^ 


Calculated % 
Found % 


C, 68.61; 
C, 68.93; 


H, 7.39; 
H, 7.48; 


N, 17.71 
N, 17.66 



[0103] In accordance wtth the method of Example 88, the compounds of Examples 89 through 92 were obtained. 
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Example 




Physical properties 
(Rocrystafflzation solvent) 


QQ 


kA 


colorless crystals (EtOH) 
mp,191.5-192lC 

UBnwinil mttmtysua lilt Ujll ■JfJ* "V 

CaicdJ.: C, 74.77; H. 7M; N. 18.17 
Found*: C. 74.87; H, 7.18; N. 18D6 


on 


AcN^ 


oolortess crystals (MeOH) 
mp,231.5-232jrt; 

CaicdJ C, 67.63; H, 6.87; N, 20.76 
Found*: C. 67.46; H. 6.79; N, 20.63 


91 


B0aC O. 


colorless crystals (EtOH) 
mp,1 66-167% 

Elemental analysis for C w Hj3N,0 x 
CalcdJfc C. 85.37; H, 6.86; N. 19.06 
Found*: C. 65.52; H. 6.76; N. 18.83 


92 




pale yellow crystals [fumarate] 
(DMP-ieo-Pr a 0) 
mp,195-197*C (decomposition) 
Elemental analysis for C 1t H lt N 9 -C 4 H 4 0 4 - 
5/4H,0 

CalcdJL* C, 5720; H. 6.12; N. 18.68 
Found*: C. 5720; H. 623; N, 16.53 



Example 93 

tert-Butyl 4-[2-(4^imethylajriino-2-phenyM H-lmjdazo[4,5-c}qulnolln-1 -yl)-ethyl]-1 -piperidlnecarboxylate 
[0104] A mixture of 0.69 g of tert-butyl 4-[2-(4<hloro-2-phenyMH-lmldazo[4,5^ 

carboxylate and 7 ml of 50% aqueous dlmethylamine solution was stirred in a sealed tube at B0*C of outer temperature 
for 2 hours. The reaction solution was added with water and extracted with ethyl acetate. The extract was washed 
successively with water and saturated brine, and dried, and the solvent was evaporated. The residue was washed 
successively with isopropanol and dilsopropyt ether to give 0.52 g of colorless crystals. Recrystallization from isopro- 
panol gave colorless crystals having the melting point of from 170.5 to 1 71 ,5°C. 



Elemental analysis for C3oH3 7 N 5 0 2 


Calculated % 
Found % 


C, 72.12; 
C, 71.95; 


H, 7.46; 
H, 7.72; 


N, 14.02 
N, 13.83 



Example 94 

tert-Butyl 4-{2-{4-(4-methylplperazln«1 -yl)-2-phenyl-1 H-lmidazo[4,5K:)-quinolln-1 -yl]ethyl]-1 -piperidlnecarboxylate 

[0105] A mixture of 0.80 g of tert-butyl 4-[2-(4-chloro-2-phenyl-1H-imlda20-[4,5-c]qulnolln-1-y1)ethyl}-1 -piperidlne- 
carboxylate and 1 ml of N-methylplperazlne was stirred at 80 # C for 6 hours. The reaction mixture was added with 
saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl acetate. The extract was dried, and 
the solvent was evaporated. The residue was purified by alumina column chromatography using ethyl acetate - n- 
heptane (1 :3 to 1:1) as elutlng solvents, and washed with a mixture of dllsopropyl ether and n-heptane to give 0.74 g 
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of colorless crystals. RecrystaJHzation from ethyl acetate gave coloriess needles having the melting point of from 140 
to141*C 



Elemental analysis for C^H^NgOj 


Calculated % 
Found % 


C, 71.45; 
C, 71 23; 


H, 7.63; 
H, 7.65; 


N, 15.15 
N, 14.99 



[0106] In accordance with the methods of Examples 93 and 94. the compounds of Examples 95 through 1 02 were 
io obtained. 



13 




23 



30 



35 



40 



43 



30 
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Example 


R* 


Physical prop rties 
(Reorystaliization aolvwnt) 


5 






colorless crystals Gso-PrOH) 
mp.ttl-mt 




95 


NHMe 


□omental analysis for C^H^NjO,- 1/2H,0 
CaJcdJt: C. 70.42; H, 1M\ N, 14.16 
Found!: C. 70.31; H. 7.23; M 13.95 


10 


96 


A 


colorless crystals Geo~Pr t O) 
mp.162-182.5T: 

Elemental analysis for C„H, 7 N,<V 1/2H,0 
CaJcd.%: C, 71.51; H. 7.38; N. 13.45 


13 






Found*: C, 71.73; H. 7-35; N. 13.09 








colorless needles (MeOH) 








mo 171-172t 

itta#f W w W WW Sm 


20 


97 


X) 


Elemental analysis for C^HuM/^ 
CaJod.%: C. 73.44; H, 7.66; N. 12.98 
FoundS: C. 73.44; H, 7.88; N. 12.93 


23 


98 




colorless crystals Gso-PrOH) 
mp.189-190% 

Elemental analysis tor C^H^NjO, 
Calcd-S: C, 70.95; H, 7-26; N. 1233 
Found* C, 71.22; H, 7.47; N, 1234 


30 
33 


99 


NHBn 


pale brown amorphous solid 

NMR spectrum d (CDCI^ppm: 

0J9-1 .OettH^.I J25-1.40(3H^n).1.43(9H.s),1 30-1. 

90(2H4n)^30-2.60(2H^WJ5-4.05(2H^X4.59(2H.t 

,J=73Hz)A96(2H4^=5-5Hz).8.11(1H,t,J=5-5H2).7i 

4-7.28(1 H.m).7.3f>-735(3H jn).7.48(2tid. J=73Hz),7. 

50^735(4H,ri07.60-7.65(2rim) t 734-7.96(2H^n) 

IR spectrum V (KBr) cm 1 3438, 1690 

Mass spectrum m/rfeiOT) 



40 



43 




50 
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Example 


R* 


Physical properties 


100 




psle yellow amorphous solid 

NMR spectrum 6 (COCI*)ppm: 

1.00^1 .08(2H.m)/l -30-1 .35(1 H,m),1 -38-1 .42(2H,m),1 . 

43(9H.s).1 ^3-1J0ttH jn)iJ57(2H t brs),398(2HJbrs) t 4 

.6iaHXJ=7.5H2),4^9(2H,d p J=6HzX7^3-7^5(1H/n). 

7^9ttH.d,^rte)J.51-759(4H^nX7.M-7.B7(2rimX7 

.88-7 .89(1 H,m),7.96-7.97(1 H r m) r 833(2H,d t J=8Hz) 

IR spectrum v (KBr) cm" 1 :3428. 1692 

Mass spectrum m/z£62(IT) 


101 




pale brown amorphous solid 

NMR spectrum 6 (CDCI*)ppm: 

0.98-1 .08(2H.m).1 75-1 .40(3H.m).1 .43(9H,s).1 .80-1. 

85(2H^5O-2.«WH,m).3.79(3H^)^.9O-4.0O(2Km 

),4.59(2HXJ=7.5rfe),4 JB7(2HA **=5.5rk).6.05(1 HJbrs) 

,8M<2ad.J^5Hz)731(1HxJ=75Hz)J.40(2HAJ= 

8JHz)J.51-7.60(4H.m)J.6O-7.B5(2H f m)J.94(2H,d.J 

=8£Hz) 

IR spectrum V (KBr) cnT 1 .3432,1 892 
Mess spectrum m/rf91(M*) 


102 




colorless amorphous solid 

NMR spectrum d (DMSO-dJppm: 

0.87(2H,q.J=5Hz),1 .20-1.35(3ftm).1 -36(9H.s),1 .75(2 

H.q t J=7.5H2)^J4QHXJ=12-5H2)^.77(2H,d.J=12^H 

z),4.64(2H,t J=7.5rte),6 .99(1 Kt,^Hz),7.34(2H,t,J^8 

Hr)7.44(1 H,tJ=7.5Hz).7.56(1 HX J=7.5Hz),7.60-7.67 

(3H,m),7.76-7.82aH^n).7.87(1 H,d. J=7.5Hz),8.1 6(1 H, 

4J=73Hx)3-24(2H.d f J=8Hz),9.03(1 Ha) 

IR spectrum V (KBr) om~* 2932,1 682 

Mass spectrum m/r547(M*) 



Example 103 

4-Amlno-2-phenyl-1-{2-(4-plpertciyl)ethyl)-1 H-lmlda2o{4,5-c]qulnollne trlfluoroacelata 

[0107] A mixture of 0.30 g of tert-butyl 4-[2^4-(4^ethoxybenzylamino)-2-phenyl-1H-lmida2o[4,5-cJquinolin-1-y() 
ethyl}- 1 -piperldlnecarboxytate and 9 ml of trifluoroacetic add was stirred at 65*C of outer temperature for 6 hours. The 
reaction solution was concentrated, and the residue was added with Isopropanol. The precipitated crystals were col- 
lected by filtration, and washed with dlteopropyl ether to give 0.31 g of pale yellow crystals. Recrystallization from a 
mixture of ethanol and isopropanol gave colorless crystals having the melting point of from 223 to 224*C. 



Elemental analysis for C^H^Nj . 2CF 3 C0 2 H • H z O 


Calculated % 
Found % 


C, 52.51; 
C, 52.61; 


H,4.73; 
H, 4.45; 


N, 11.34 
N, 11.61 
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Example 104 

1-{2-(4-Chloro-2-phenyM H-imidazo [4,5-c]quinolin-1 -yl)ethyl]-4-piperidinone 

[0108] A mixture of 0.39 g of 1 -[2-(4<;hloro-2-phenyl-1 H-lmldazo[4,5-c)quinolin«1 -yl)ethyl]-4,4-ethylenedloxyplperi- 
dine and 4 ml of concentrated sulfuric acid was stirred at room temperature for 30 minutes. The reaction mixture was 
poured into ice-water, adjusted to pH 1 1 with 1 0% aqueous sodium hydroxide solution, and extracted with ethyl acetate. 
The extract was washed with saturated aqueous sodium hydrogencarbonate solution and dried, and then the solvent 
was evaporated to give 0.42 g of a colorless liquid. The resulting liquid was purified by alumina column chromatography 
using ethyl acetate - n-heptane (1 :1) as an eluting solvent to give 0.32 g of colorless crystals Recrystallizatlon from 
isopropanol gave colorless needles having the melting point of from 163 to 165°C. 



Elemental analysis for C 2 3H 21 CIN 4 0 


Calculated % 
Found % 


C, 6853; 
C, 68 26; 


H. 523; 
H. 5.31; 


N, 13.84 
N, 13.78 



Example 105 

1 -{2-(4-Chloro-2-phenyM H-imldazo[4,5-c)qulnolln-1 -yl)ethyl]-4-plperldinone oxime 

[0109] A mixture of 0.20 g of H2-(4^hloro-2-phenyl-1H-imlo^o[4^<]qulnolin-1-yl)ethyl]-4-piperidlnone l 0.04 g of 
hydroxylamine hydrochloride, 0.09 g of sodium acetate and 4 ml of methanol was stirred at room temperature for 1 
hour. The reaction solution was concentrated, and the residue was added with aqueous sodium hydrogencarbonate 
solution, and extracted with ethyl acetate. The extract was washed with saturated aqueous sodium hydrogencarbonate 
solution! and dried, and the solvent was evaporated to give 0.25 g of a colorless solid. Recrystallizatlon from ethyl 
acetate gave colorless crystals having the melting point of from 201 to 207°C (decomposition). 



Elemental analysis for C^H^dNaO • 1/2H 2 0 


Calculated % 
Found % 


C, 84.41; 
C, 64.75; 


H, 5.40; 
H, 5.32; 


N, 16.33 
N, 16.09 



Example 106 

tert-Butyl 4-[2-(2-phenyM H-imidazo[4,5-c)quinolln-1 -yl)ethyl]-1 -plperldinecarboxylate 

[01 10] A suspension of 0.80 g of tert-butyi 4-[2«(4-chloro-2-phenyM H-imidaz<H4,5-c]quinolin-1 -yl)ethyf]-1 -piperidi- 
necarboxylate and 0.30 g of 5% palladium on carbon In 80 ml of methanol was catalytically hydrogenated at ordinary 
temperature under atmospheric pressure for 12 hours. After the reaction, the catalyst was filtered off, and the filtrate 
was concentrated. The residue was purified by silica gel column chromatography using ethyl acetate - n-heptane (1: 
1 to 4:1 ) as eluting solvents and washed with dilsopropyl ether to give 0.49 g of pale yellow crystals. Recrystallizatlon 
from dilsopropyl ether gave colorless crystals having the melting point of from 138 to 139*C. 



Elemental analysis for Ca^N^ 


Calculated % 
Found % 


C, 73.66; 
C, 73.46; 


H f 7.06; 
H.7.21; 


N, 12.27 
N, 12.17 



[01 11] In accordance with the method of Example 1 06, the compounds of Examples 1 07 through 1 09 were obtained. 
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Example 


R* 


m 


Physical properties 
(Reorystallization solvent} 


5 








colorless crystals [hydrochloride] 
(MeOH) 




107 




1 


mp.258-261 1 (decomposition) 
Be mental analysis tor 


TO 






CtsHf^^Ha-HsO 
CalcdJt: C. 53.79; H, 631; N. 15.68 
FoundY: C. 53.49; H. 6.14; N. 15.67 










colorless crystals [hydrochloride] 


13 


108 


-a 

• 


2 


(MeOH-CICHjCHtCI) 

mp ,220-233 1 (decomposition) 

Elemental analysis for 








CihLJIj • 2HCI • 1/2H.0 


20 








CaJcd.%: C. 5636; H. 6.40; N, 15.46 
Found*: C. 5636; H. 6.18; N. 1535 










odorless crystals [hydrochloride] 










(MeOH-]so-Pr,0) 


23 


109 




2 


mp J225-238 °0 (decomposition) 
Elemental analysis tor 








C n HaN 4 -2HCIM/8H,0 
Calod.%: C, 6137; K 7.41; N. 13.01 


30 








Found!: 0. 61 jfB; H. 7.44; N. 13J50 



Example 110 

35 4-Chioro-2-phenyM -[2«(4-plperidyl)ethyl]-1 H-lmldazo[4 t 5-c]qulnollne hydrochloride and fumarate 
[0112] A mixture of 3.64 g of 4<hloro-2i>henyl-H2-(N-trrph^ 

line, 30 ml of methanol and 1 0 ml of trtfluoroacette add was stirred at room temperature for 1 hour. The reaction mixture 
was concentrated, and the residue was washed successively with ethyl acetate and diethyl ether to give pale brown 

40 crystals (trlfluoroacetate). The resulting crystals were added with ethyl acetate, and extracted with water The aqueous 
layer was adjusted to pH 11 with 10% aqueous sodium hydroxide solution, and extracted with a mixture of 1,2-dlchlo- 
roethane and methanol. The extreet was washed with saturated brine, and dried, and then the solvent was evaporated 
to give 1.74 g of a colorless liquid. A part of the colorless liquid was converted Into hydrochloride In a conventional 
method. RecrystelilzatJon from methanol gave colorless crystals having the melting point of from 257 to 265'C (de- 

43 composition). In the same manner, fumarate was prepared in a conventional method. Recryetallteation from methanol 
gave colorless crystals having the melting point of from 1 85.5 to 1 86.5°C (decomposition). 

Hydrochloride: 

so [0113] 



Elemental analysis for C^H^ON* . HCI • HjO 


Calculated % 
Found % 


C, 62.02; 
C, 62.08; 


H, 5.68; 
H, 5.77; 


N, 12.58 
N, 12.60 
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Fumarate: 



[0114] 



5 


Elemental analysis tor C^HzjCIISU . C 4 H 4 0 4 • H 2 0 




Calculated % 


C.61.77; 


H, 5.57; 


N, 10.67 




Found % 


C, 62.04; 


H, 5.40; 


N, 10.70 



10 Example 111 

4-Phenoxy-1 -[2-(4-piperidyl)ethyi]-1 H-imidazo[4,5-clquinoline trifluoroacetate 

[01 15J To a solution of 0.30 g of tert-butyl 4-[2-(4-phenoxy-1 H-lmldazo[4,5-c]-qulnolln-1 -yl)ethyl]-1 -plperidlnecarbox- 
13 ytate in 10 ml of methylene chloride, 1 ml of trtfluoroacetlc acid was added at room temperature, and the mixture was 
stirred for 1 .5 hours. The reaction solution was concentrated. The resulting pale yellow solid was washed successively 
with isopropanol and dlisopropyl etherto give 0.36 g of colorless crystals. Recrystalllzatlon from a mixture of methylene 
chloride and ethanol gave colorless crystals having the melting point of from 211 to 216°C. 



20 


Elemental analysis for C23H 24 N 4 


O . CF 3 C0 2 H 


. l/BHgO 




Calculated % 


C.61.44; 


H.5.21; 


N, 11.46 




Found % 


C.61.26; 


H t 5.05; 


N, 11.47 



23 Example 112 

4-Chloro-2-phenyi-H2-(1 -piperazlnyl)ethyl]-1 H-imidazo[4,5-c)qulnollne methanesulfonate 

[0116] To a solution of 1 20 g of tert-butyl 4-[2-(4^loro-2-phenyl-1H-imida2O-[4,5-c]quinolin-1-y0emyq-1-piperazi- 
30 necarboxylate In 12 ml of 1 ,2-dlchloroethane, 1 .2 ml of methanesulfonlc acid was added, and the mixture was stirred 
at room temperature for 5 minutes. The reaction mixture was added with isopropanol and ethanol, and the precipitated 
crystals were collected by filtration to give 1 .24 g of colorless crystals. RecrystaJlizatlon from methanol gave coloriess 
crystals having the melting point of from 256 to 270°C (decomposition). 



Elemental analysis for CgjH 


22CIN 5 • 2CH 3 S0 3 H 


Calculated % 
Found % 


C, 49.35; 
C, 49.60; 


H, 5.18; 
H, 5.11; 


N, 11.99 
N, 12.16 



40 Example 113 

4-Amlno-1 -[2-(4-plperidy1)ethyl]-1 HJmldazo[4,5-c]qulnollne hydrochloride 
[0117] A mixture of 1.57 g of tert-butyt 442-<4-e/nlno-1H-lmldazo[4,5^ 

and 40 ml of ethyl acetate solution of hydrogen chloride was stirred at room temperature tor 5 hours. The reaction 
45 mixture was added with water, adjusted to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with 
methylene chloride. The extract was dried, and the solvent was evaporated. The resulting residue was washed with 
ethyl acetate to give 1 .01 g of pale brown crystals. The resulting crystals were purified by alumina column chromatog- 
raphy using methylene chloride - methanol (40:1 to 20:1 ) as etutlng solvents, and washed with dlisopropyl ether to give 
colorless crystals. Hydrochloride was prepared in a conventional method. Recrystallization from ethanol gave coloriess 
30 crystals having the melting point of from 243 to 244'C (decomposition). 





Elemental analysis forC 17 H2tN 9 • HCI 


3/4^0 




Calculated % 


C, 59.12; 


H, 6.86; 


N, 20.28 


55 


Found % 


C, 59.10; 


H, 6.83; 


N, 20.30 



[0118] In accordance with the methods of Examples 110through 113, the compounds of Examples 114through 186 



60 



were obtained. 
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3 



10 






Example 


R 1 


B 


m 


Physical properties (Recrystallization solvent) 


13 


114 


Ph 


H 


0 


colorless crystals (CICHjCHjCI-AcOB) 
mp ,253-256*0 (decomposition) 
Elemental analysis for C^H^CIN^ 
Calcd.%: C, 69.51; H, 558; N, 15.44 
Found%: C, 69.29; H, 5.19; N, 15.27 


20 
23 


115 


H 


H 


1 


colorless crystals [hydrochloride] 
(MeOH-EtOH) 

mp,273-286 0 C (decomposition) 
Elemental analysis for C 16 H 17 CIN 4 -2HCI 
Calcd.%: C t 51.42; H, 5.12; N, 14.99 
Found%: C, 51.47; H, 5.08; N, 14.85 


30 


116 


Ph 


H 


1 


colorless crystals [fumarate](MeOH) 
mp ,268-271 .5 # C (decomposition) 
ElementaJ analysis for 
C 22 H 21 CIN 4 -1/2C 4 H 4 0 4 -3^H 2 0 
Calcd.%: C, 62.40; H, 5.67; N, 12.13 
Found%: C, 62.52; H, 5.28; N, 12.15 


33 


117 


H 


H 


2 


colorless crystals [hydrochloride] 
(EtOH) 

mp,258-267*C (decomposition) 
Elemental analysis for C 17 H 19 C1N 4 -HCI 
Calcd.%: C, 58.13; H, 5.74; N, 15.95 
Found%: C, 57.88; H, 5.48; N, 15.78 


40 
43 


118 


H | 


CI 


2 


colorless crystals [trifluoroacetate] 

(MeOH-iso«Pr 2 0) 

mp,204-207.5 o C 

Elemental analysis for 

Ci T^eCyvC F 3 C02H-1 /4H 2 0 

Calcd.%: C, 48.78; H, 4.20; N, 11.98 

Found%: C, 48.76; H, 4.34; N, 11.89 



50 




61 



EP 1 104 764 A1 



Example 


R 1 


R2 


m 


Physical properties (Recrystalllzation solvent) 




119 


OH 


CI 


2 


pale brown crystals (CICH2CH 2 CI-MeOH) 

mp,240-245 tt C (decomposition) 

Elemental analysis for 

C 17 H 19 CIN 4 0-1/2H 2 0 

Calcd.%: C, 60 09; H, 5.93; N, 16.49 

Found%: C, 60.32; H, 5.72; N, 16.41 




120 ! 


Me 


CI 


2 


pale brown crystals [trifluoroacetate] 
(EtOH) 

mp,20V202*C 
Elemental analysis for 
Ci 8 H2iClN 4 -CF3C0 2 H.5/4H 2 0 
Cafcd.%: C, 51 .62; H, 5.31 ; N, 12.04 
Found%: C, 51 .82; H, 5.12; N, 12 22 




121 


CF 3 


CI 


2 


colorless crystals [trifluoroacetate] 
(EtOH) 

mp,233-235»C 

Elemental analysis for 

C 16 H 1B CIF 3 N 4 -CF 3 C0 2 H 

Calcd.%: C, 48.35; H, 3.85; N, 11.28 

Found%: C, 48.31; H, 3.88; N, 11.21 




122 


Ph 


H 


2 


colorless crystals [hydrochk)ride](EtOH) 

mp,191.5-192.5*C 

Elemental analysis for 

CaH^N^HCI-^O 

Cated.%: C, 61 .74; H, 6.31; N, 12.52 

Found%: C, 61 .69; H, 6.51 ; N, 12.44 




123 


Ph 


CI 


3 


colorless fine needles(trif luoroacetate) 
(EtOH) 

mp,260-263°C (decomposition) 
Elemental analysis for 
C24H29CIN4 ■ CFaCOjH 
Calcd.%: C, 80.17; H, 5.05; N, 10.80 
Found%: C, 59.94; H. 5.08; N, 10.80 










X. 










B. 




Example 


R2 


B 


W 


Physical properties (Recrystalllzation solvent) 


124 


Me 


H 


CH 


colorless crystals [hydrochloride](EtOH) 

mp,1 99-201 # C 

Elemental analysis for 

CWWVHCI^HgO 

Calcd.%: C, 61.33; H, 7.29; N, 11.92 

Found%: C, 81 .21 ; H, 7.26; N, 11 .80 



62 
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(continued) 



Example 




B 


W 


Physical properties (RecrystaJllzation solvent) 


125 


CI 


CI 


CH 


colorless crystals [trifluoroacetate](MeOH) 

mp,249-255°C (decomposition) 

Elemental analysis for 

CttH^IVCFaCO^ 

Calcd.%: C, 55.67; H, 4.30; N, 10.39 

Found%: C, 55.75; H, 4.00; N, 10.47 


126 


CI 


Me 


CH 


colorless fine needtes[trifluoroacetate] 
(MeOH) 

mp,255-262 0 C (decomposition) 
Elemental analysis for C^H^CIN^ CF 3 C0 2 H 
Calcd.%: C, 60.17; H, 5.05; N, 10.80 
Found%: C, 59.95; H. 5 03; N, 10.79 


127 


CI 


MeO 


CH 


pale yellow crystals (EtOH) 
mp,169-170°C 

Elemental analysis for C^HgjCI^O-lfth^O 
Calcd.%: C, 67.05; H, 6.10; N, 13.03 
Found%: C, 67.32; H, 6.06; N, 13.02 


12B 


CI 


H 


N 


colorless crystals [trifluoroacetate](MeOH) 
mp,260-268 € C (decomposition) 
Elemental analysis for C^H^ClNs-CFaCOjH 
Cated.%: C, 56.98; H, 4.58; N, 13.84 
Found%: C, 56.76; H, 4 47; N, 13.82 



30 



33 




40 



45 



50 
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Example 






Physical properties 
(Recrystelfization solvent) 


5 
10 


129 


CI 


CI 

H 


colorless prisms (MeOH) 
irtp,191-193 a C 

Elemental analysis for C n H2jClN« 
CalcdA: C, 70.67; H. 5.93; N. 14.33 
Fourott: C, 70.70; H, 6.08; N. 14.28 


13 


130 


CI 


Ol 


colorless crystals (AcOEt) 

1^,156.5-157.5^ 

Elemental analysts for C^HoON* 
CalcdS: C. 70.67; H, 5.93; N, 14.33 
Fouruft: C, 70*64; H, 5 J2; N. 14.21 


20 


131 


Ct 




colorless crystals (EtOH) 
rnp.16fr-171 , C 

Bementai analysis for CnH^C^O 
CalodJL C. 67.28; H, 5 .39; N, 14.26 
PoumflL C 87 31* H. 5.55: N, 14.32 


23 
30 


132 


ct 




odorless crystals [trrfluoroacetate] 
(Iso-PrOH) 

mp.1 58-1 63^C (decomposition ) 
Elemental analysis for 
r Ml nil4.-2CF*CO«H-3/2H*0 
CaJcdJ: C, 49.06; H. 4.42; N. 10.60 
Found* C. 48.04; H. 4.41; H. 10.73 


35 


133 


Me 




pale brown crystals (AcOEt) 
mp.88-89% 

Elemental analysis for C^^rVHriO 
CalcdJfc C. 71.44; H. 7.24; M, 17.36 
Found* C t 71.25; H. 7-23; N, 17.03 



40 



43 



50 



55 



64 



EP 1 104 764 A1 



example 




Physical properties 
(Recrystallization solvent) 






colorless fine ne*dIes[fumarate](EtOH) 


134 




mp t 261-272*C (decomposition) 
Elemental analysis for 
CaHnCJN*- 1/2C 4 H40 4 - 5/28,0 


CaIcd-%: C, 60.06; H v 5.88; N. 11.67 






Found* C, 80.07; H, 5.89; N. 11. 80 




Specific rotation 
[a] D »:-12J)' (c=0.1. DIISO) 


135 




colorless crystals [trifluoroecetate] 
(EtOH) 

mpJZ1 5-221 % (decomposition) 
Elemental analysis for 






C„H„aMrCF 8 CO t H 
Calcd.* C. 59.00; H, 5.55; N. 1 1.01 




Found* C, 58.85; H. 5.63; N. 11.05 


138 


"1 1 Ml 


peie brown crystals [trrfluoroacatate] 

(MeOH-iso-PrOH) 

mp ,225-232^ (decomposition) 

Elemental analysis for 






CnHMClr^-CFjCOjH 
Calcd .* C, 58.24; H, 5.29; N. 11.32 




Founds: C. 58D9; fi 5.29; N, 11.32 


137 


H 0^ H --< ph 


pale brown crystals [trrfluoro acetate] 
(EtOH) 

mp^24-2245t: 
Elemental analysis for 






C^H^Clr^S-CFsCOtH-S^HtO 
CaJcdJL C. 51.35; H, 4.68; N. 10.41 




Found* C, 51.65; H. 4.32: N, 10.18 
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10 



15 



20 



23 



30 



35 



Example 


R f 


Physical prop rties 
(RecrystaJlizatjon solvent) 


138 


n-Bu 


colorless orystals (AoOEt) 
mp.lSO-ISl't 

Elemental analysis far C s1 H z7 CtN 4 
CaJcd.%: C, 68.00; H, 7.34, N. 10. iu 
Found*: C, 67.76; H. 7.59; N. 14.96 






colorless crystals [trifluoroacetate](EtOH) 

1^,130-138.5^ 

Elemental analysis for 

CjjHttCIN^ ■ 3/2CF,C0 2 H ■ H»0 
Calcd.%: C. 53.29; H. 5.59; N. 9.56 
Found*: C. 53.23; H. 5.33; H. 938 


140 




Bn 


pale brown crystals (A©OEt-iso-Pr t O) 

mp^30-234°C (decomposition) 

Elemental analysis for 0,^01^-1/4^0 
CalcdA: C. 70.40; H, 8.28; N, 13.68 
Founds C. 70.41: H, 8J27; N, 1334 


141 




pale yellow crystals [methanesuHbnate] 
ftleOH) 

mp,1 96-2D7°C (decomposition) 

Elemental analysis for 

(^HaCir^^CHtSO^H-HtO 
Calcd.%: C, 51.71; H. 5.62; N. 833 
Found*: C f 51.59: H. 5.42: M. 8.87 







45 



50 



55 
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Example 


R 1 


PKysicai properties 
(Recrystallization solvent) 


142 




colorless crystals [fumarste](MeOH) 
mpJ224~22S°C (deoomposition) 
Elementai analysis for 

Calcd.%: C. 62.39; H, 5.80; N, 10.39 
Found*: C. 62.46; KSiliN. 10.42 


143 




colorless crystals [fumaratejCEtOH) 
mp,21 35-2 1 6% (decomposition) 
Elemental analysis for 

C 14 H a ClN 4 0-C 4 H 4 0 4 *1/4H l O | 
Calcd.%: C. 62.10; H. 5.49; N. 10.35 
Found* C, 8154; H. 5.45; N, 10.30 


144 


XT 


oolorlese orystaJs [trifluoroacetate] 

(MeOH-tso-Pr,0) 

mp .2 53-257 °C (decomposition) 

Elemental analysis for 

C 14 H 1J CIN 4 S* CFjCOjH- 1/2 H,0 
CaJodJt: C. 55.76; H. 456; N, 10.00 
Found* C. 55.67: H. 459: N. 9.99 


145 


r 


odorless crystals [trrfluoroaoetarte](EtOH) 

mp.21 8-225*0 (deoomposition) 

Elementai analysts for 

C S4 H n CIN 4 OS-CF a CO s H 
CeJodJL' C. 55.07; H. 4.62; N. 9.88 
Found*: C, 5451; H. 4.69; N, 9.77 


146 


XT 


colorless crystals [trifluoroacetate](MeOH) 

mp,270-277X (decomposition) 

Elemental analysis for 

C^HBjCfttOjS-CF.CO^ 
Celcd* C, 53.56; H» 4.49; N, 9.61 
Found*: C, 5351; H, 450; N, 9.62 
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Example 


R 1 


Physical properties 
(RecrystaMzation solvent) 


5 
10 


147 




colorless crystals [fumarate](EtOH) 

mp r 1 92-1 QB°C (decomposition) 

Elemental analysis tor UjjrijjWrn^ u 4 n 4 u 4 r^u 

Calcd.%: C. 59.72; H, 5J0; M, 10.32 

Found*: C, 59.81; H, 5.07; N. 10.33 


15 


148 


XX 


colorless crystals [fumarate](MeOlf-iso-PrOH) 

mp.1 84-1 87"C (decomposition) 

Elemental analysts tot i>t> r, a 0,rr '* * '4*^4 "2 v 

CalodJk C. 59.72; H, 5.20; N, 10.32 

Found%: C, 80.00; H, 4.91; N. 10.34 


20 


149 


xy 


colorless crystals [fumarate](MeOH) 

mp^04-209t (decomposition) 

Elemental analysis for CnHaCIRV 04^04-^0 

CalcdA: C. 59.72; H. 5.20; N. 10.32 

Found* C. 5953: H. 4.92; N. 10.41 


25 
30 


150 




colorless crystals [trifluoroecetate](EtOH) 

mp j 60-283 ,, C (decomposition) 

Elemental analysis for C a H 1> CIF4M 4 -CF,CO ? H-H l O 

f% 1 | m. f% rn AT* II 1 71* fti ft A5 

Found* C, 50.33; H. 353; N, 951 


35 


151 


if 


colorless crystals [tnfluoroacetate](MeOH) 

mp.259-281 ID (decomposition) 

BementsJ analysis for C»H lt ClF 9 N4-CF,CO x H 
Calcd* C. 5a48; H 3.22; N. 9.42 
FoundS: C. 50.28; H, 3.28; N. 9.48 


40 
45 







50 



55 
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Example 




Physical properties 
(Re orystaJB ration solvent) 


152 


JO 


colorless crystals [methanesutfbnate] 
(EtOH) 

mp.195-202% (do composition) 
Elemental analysis for 
CzfHttCfN, * C Hj SO,H - 5/4H,0 
CaJod.%: C, 54.11; H. 5.63; N, 13.72 
Found*: C, 54.13; H, 5.45; N. 13.63 


153 




ooloriess orystaJs [fumarate](MeOH-EtOH) 

mp,1 81-1 85.5 °C (decomposition) 

Elemental analysis for 

C B H ts CIM l -C 4 H 4 0 4 -H t O 
CaJcdJl: C. 59.37; H, 5.37: N. 13 .31 
Found*; C, 59.37; H. 5.11; M, 13.37 


154 




pale yellow fine needles [trifluoroacetate] 
(EtOH) 

mp,1 975-204"C (decomposition) 

Elemental analysis for 

CaHttdNd-CF.COjH-I^O 
CalodJL: C. 58.47; H. 4.64; N. 13.72 
Found*: C. 56.45; H. 4.58; N, 13.72 


4 EC 




colorless crystals [trifluoroacetate](EtOH) 

mp,250-255 1 (decomposition) 

elemental analysis ror wgyHfj 01114 ^» jw|n 
Celcd* C. BAM; H, 4 .88; N, 9.84 
Found*: C. 63 J1; H. 4.92; N. 9.83 


156 




colorless orystaJs [trifluoroacetate](EtOH) 

mp J 44.5-1 45J5T 

Bemental analysis for 

CaHoCI^O'CF.CO.H -3/2^0 
CaJodJk C, 59.66; H. 5JM; N, 8.98 
Found*: C. 59.44; H 4.71; N. 9.04 
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Example 




Physical properties 
(RecrystaJlization s Went) 


157 


XT 


pale green crystals[trffiuoroacetatfi](EtOH) 

mp.174-175°C 

Elemental analysts for 

C^HaCIFsNi- CF^OjH-S/^O 
Calcd S: C. 52.44; H. 4.32; N, 9.41 
Found* C. 52.54; H. 4.19; N. 9.53 


158 


P 


colorless crystals [trffluoroacetate](MeOH) 

mp f 231-241 < t(decompositlon) 

Elemental analysis for 

CnHjta^O - CF»C0 2 H- 1/2H, 0 
Calcd.%: C, 54.82; H. 4.60; N. 11.12 
Found*: C, 54.73; H, 4.42; N. 11-21 


159 


P 

/ 


colorless crystals [trifluoroacetate](EtOH) 

mp ,256-261 *fc (decomposition) 

Elemental analysis for 

C^H^CI^S- CF»C0 2 H- 1/4H.O 
Calcd* C. 53.59; H, 4.40; N, 10.87 
Found* C. 5353: H. 4.33; N. 10.90 


160 




colorless crystals [trifluoroecetate](MeOH) 

mp^70-273 , t (decomposition) 

Elemental analysis for 

CmHiiUN,- CF.COjH- 1/2H,0 
Calcd* C, 52.44; H. 4.60; N. 18.68 
Found%: C, 52.15; H, 4.74; N. 1 8.95 


161 


p 


pale brown crystals [trifluoroaoetate] 

(EtOH-Et,0) 

mp.203-203.5 c C 

Elemental analysis for CwHwCINsS -CFjCOjH 
Calcd.* C, 51.61; H. 4.13; N, 13.68 
Found*: C. 51.48; H, 4.22; M, 13.52 
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Example 


R' 


Physical properties 
(RecrystaJiizatlon solvent) 








pale yellow crystals Diydrochloride]0so-PrOH) 


5 


162 


XY 


mp ,245-249 < fc (decomposition) 

Elemental analysis for C l4 H IB FN4 " 2HCI • 3/4H,0 
Calcd.*: C, 60.70; H. 8 JOS; N, 11.80 
Found*: C. 60.81: H. 5.93; N. 11.72 


10 






coloriess crystals [hydrochlonde](EtOH) 


13 


163 


X^K ■ 


NMR spectrum 6 

(DMSO-b^ppmil .30-1 .40(2H.m),1 35-1 .70(1 H.m),1 .70 
-1.80(4H.m)265--2.80(2H > m)^.10-3^5(2H,m) > 3.17(3H 
^),4.73(2H I t t J=7.5Hz)J^7(1HX^=73Hz)^.04(1HX^ 
7 3Hz).8.55-8.95(2H,m).8 J4(1 HJbrs).9.06(1 HJbrs) 








pale brown crystals (AcOEt) 


20 






mp.176~177.5lC 


164 




Elemental analysis for C^H^N,, 
Calcd.* C. 74.36; H. 6.78; N. 18.85 
Found* C. 74.09; H. 8.90; H, 18.69 


23 


ISO 


(TV Fs 


odorless crystals [hydrooWoride] 

(MeOrHso-PrOH) 

mp f >300"C 

Elemental analysis for CaHaFjN^HCI -1/214,0 


30 






CalcdJ*: C. 57.70; H. 5.42; N. 10.77 






Found*: C. 57.72; H, 5.12; N, 10.79 








pale yellow crystals Gso-PrOH) 
mp.1 86^-1 67^ 


33 


168 


p 


Bo mental analysis for C^H^O-HjO 
Calcd.*: C, 69.82; H f 8.92; N, 14.80 
Found*: C, 6933; H, 6.97; N» 1439 



aX 

30 



71 
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Example 


R 1 


Physical properties 
(Rocrystallizetion solvent) 






■ 


colorless crystals [hydrochloride] 


5 


167 




(EtOH) 

mp.218-219% 

Elemental analysis for C l1 H r4 N,-3HCI 






Calcd.* C. 53.68; H. 5.79; N, 17.89 


10 






Found* C, 53.63; H. 8JM; N. 17.89 








pale yellow crystals [hydrochloride] 








(MeOH) 


15 


168 




mp.293-298% (dscomposftien) 
Elemental analysis for 




C^H^S^Cl-HtO 
Calod.* C. 53.84; H, 5.81; N, 14.95 


20 






FoundS: C, 53.59: H. 5.71: N. 14.82 






pale yellow crystals [hydrochloride] 
(EtOH) 

mp,19e-199°C 


25 


1 AO 




Bemental analysis for 

Calod.* C, 52.48; H, 6.41; M, 11.13 
Found* C. 52.44; H, 6.68; M. 11.13 


30 


170 




pale yoUow crystals [trrfluoroacetate] 
(EtOH) 

mp.228-229 c C 
Elemental analysis for 


35 




/ \i. 


C a H n N 4 S-3/2CF,C0 1 H- 1/2H,0 
Calod jfe C, 54.73; H, 5.03; M, 9.82 
Found%: C, 54.46; H. 4.91; M. 10.00 








n*ln wmIIdw ervstsls rhvdrochloride] I 


40 






(EtOH) 

mp^A-WC (decomposition) 




171 




ElementaJ analysis for 


45 




Calcd* C. 58.84; H. 6-33; N. 11-53 
Found* C. 56.79; H. 8.11; N. 11.51 



50 
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Example 


R 1 


R 1 


Physical propartiat 
(Recryatatfization solvent) 


172 


'PL 


CI 


colorless crystals [trrfiuoro acetate] 
(EtOH) 

mp,1 89-1 QO°C 

Elemental analysis for 

CttHnaN 4 S-3/2CF,CO,H 
CaiodJt C. 5139; H. 4.24; N. 9.63 
FoundS: C. 5134; H. 4.29; N. 9.65 


173 


Me 


CI 


oolortese orystaJo [trifluoroacetata] 
(EtOH) 

ntp t 194*"19o\r 

Elemental analysis for 

CnHoar^S-S/^COtH 
CalodJ: C, 53.19; H. 4.42; N, 10.12 
Found* C. 53.18; H. 4.39: M, 1039 


174 




Ma 


pale brown crystals [hydrochloride] 
(EtOH) 

mp.245.5-246.5X 

□omental analysis for 

C B H M N t -2HCI-3/2H t O 
CaJod.* C. 5732; H. 638; N, 15.24 
Found* C, 57.65; H. 8.33; N. 15.23 


175 


■p 


Ma 


pale brown orystaJa [hydrochloride] 
(EtOH) 

mp.224-225"C 

Elemental analysis for 

C o H t7 N l -2rlCI-5/2H,0 
CaJod.* C, 58.21; H, 6.97; N, 14.25 
Found!: C. 5535; H. 6.70; N, 14.23 


17B 


H 




oolorleaa prisms[trifluoroacetate] 

(EtOrHeo-Pr,0) 

mp,1 893-1 923X 

Elemental analyste for 

CaHaFN^O-CFjCOjH 
CalcdJl: C. 5932; H, 430; N, 11.11 
Found* C. 59.41: H. 439: M. 11.16 
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Example 


. * ! 


Physical properties 
(RecrvstaJ)ization solvent) 


177 


i 
i 
I 

OPh 


colorless crystala [trifluoroacetata] 
CEtOH) 

11*214.5-215.5^ 
Elemental enelyais for 
C_rUN*0- CF,CO,H- 1/28,0 
Calcd.* C, 85.14; 8. 529; M, 9.80 
Found*: C. 65.40: 8. 5J)7; M. 9.85 


178 


MHPh 


colorleae cryetals (Me0rHeo-PrO8) 
mp,191-194t; 

Elemental anaJysia lor C^HnNs 
CalodJfc C. 77*2; H, 8.53; N, 15.65 
Found*: C, 77.78: H. 8.59: M. 15-58 


179 


NHMo 


pale yellow cryataia [hydrochlonde] 

Gso-PrOH) 

mp209-210 , t 

Elemental analysis tor 

C^HnN^a -7/48,0 
Ceied.*: C, 58.83; 8. 6.69; H, 1429 
Found* C 58 .88; H. 6.51; N, 14.13 


180 


NMe* 


oolorleaa crystals DiydrochloHde] 
(MeOH) 

mp205-208.5*C 

Elemental analysis for 

C w 8 M N«-2H c| -5/28,0 
Calod.%: C, 58.02; 8 f 7.01; M, 1333 
Found*: C. 58.01; 8, 7.02: M. 13.50 


181 


H 


oolorleaa orystala [hydrochloride] 
(E10H) 

mp21fr-212% 

Bemental analysis for 

C^rWWHCI-H.O 
Celcd.%: C, 62.15; 8, 8.82; N, 13.94 
Found*: C, 61.99: 8. 8.44; M, 13.85 
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Example 


R* 


Physical properties 
(Re crystallization solvent) 


5 ! 






colorless crystals [hydrochloride] 








Gso-PrOH) 
mp,24+-245% 




182 


NHBn 


Elemental analysis for 

wiwiiiyi se»p saw mm&j *w» 


10 






QHHnl^^HCI-a^HsO 






Calcd.*: C. 85.75; H, 6.35; N, 12.78 
Found*: C, 65.81; H v 6.13; N. 12.68 








rvalM vnilow crvstala rhvdrochloridel 


13 






(EtOH) 




183 




mp J 60-193% 
Elemental analysis for 


20 






FoundS: C 57 46: K 5.98: N 13 77 








pUV yolivfv w*y yijyiwwiiwiuoj 








(EtOH) 


23 


184 




to 231 5-232% 
Elemental analysis for 
C a H 14 N l -3HCh3/4H t O 

Ci»l*A%' C 58 93* H ft 72* N 14 55 


30 






Founds C, 58.12; H. 6.93; N, 14.48 








coiofiess neeotes Lnyarvcnivnovj 








(EtOH) 


35 


185 




[Hff v IOf l»a w 

Elemental analysis for 






C„H lt N,*2HCI-3/4H l O 
CaicdJ: C. 63.83; H, 6.99; N, 13.31 
Found* C. 64.05; H, 6.93; M, 13.32 


40 






colorless crystals [hydrochloride] 
(EtOH-iso-PrOH) 




188 




mp.194H95 c C 
Elemental analysts for 


43 




Calcd* C, 59.69; H. 8.70; N. 12.93 
PoundS: C. 59.72: H, 8.64; N, 12.85 



50 

Example 1 B7 

1 *[2-(N-n-Butyl-4-plperidyl)ethy!]-4-chloro-1 H-lmidazo[4 l 5-c]quinollne hydrochloride 

55 [01 19] To a suspension of 1 .20 g of 4-chloro-1 -{2-(4-piperidyl)ethyQ-1 H-imidazo-[4,5-c]quinoline trif luoroacetate and 
0.77 g of potassium carbonate In 6 ml of N.N-dimethylformamlde, 0.30 ml of n-butyt bromide was added dropwise at 
room temperature, and the mixture was stirred for 5 hours. The reaction mixture was adjusted to pH 10 with 10% 
aqueous sodium hydroxide solution , and extracted with ethyl acetate. The extract was washed successively with water 
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and saturated brine, and dried, and then the solvent was evaporated to give 0.92 g of a pale brown liquid. The resulting 
liquid was dissolved in tetrahydrofuran. The solution was filtered on silica gel, and the filtrate was concentrated to give 
0 87 g of a colorless solid. Hydrochloride was prepared in a conventional method. Recrystalllzation from a mixture of 
methanol and ethyl acetate gave colorless crystals having the melting point of from 144 to 158°C. 



10 



15 



20 



25 



Elemental analysis forC 21 H 27 CIN 4 ■ 2HCI ■ 1/2H 2 0 


Calculated % 
Found % 


C, 55.70; 
C, 55.80; 


H, 6.68; 
H, 6.65; 


N, 12.37 
N, 12.44 



Example 188 

1 -[2-(N-Acetyl-4-plperidyl)ethyl]-4-chloro-1 H-lmldazo[4,5 -cjqulnollne 

[01201 To a solution of 0.60 g of 4^hloro-H2-(4-piperidyl)ethyn-1H-imidazo-{4.5-c]quinoline trfluoroacetate in 4 ml 
o. pyridine, 2 ml of acettc anhydride was added, and the mixture was stirred at room temperature ^ 1 
reaction, the solvent was evaporated. The residue was added with isopropanol and dllsopropy. e her. n^ W 
itated crystals were collected by nitration, and washed with diisopropy. ether to g,vo 0.45 g «T col ^ata . Re- 
crystallization trom a mixture of methylene chloride and dilsopropyl ether gave colorless crystals having the melting 
point of from 1 83 to 1 86.5*C. 



Elemental analysis for C 19 H 21 CIN 4 0 


Calculated % 
Found % 


C, 63.95; 
C, 63.81; 


H, 5 93; 
H, 5.87; 


N, 15.70 
N, 15.61 



[0121J in accorcance with the methods of Examples 187 and 188, the compounds of Examples 189 through 194 
were obtained. 




40 



45 



30 



55 
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Example 


R 1 


B 




m 


Physical properties 
(Recryst affixation solvent) 


189 


Ph 


H 


"Ok 


2 


colorless crystals (iso-PrOH) 
mp.i67-168 i fc 

Elemental analysts for C^rl^CI^ 
CaJcdJ: C, 71.19; H, 6.22; N, 13.84 
Found* C. 7140; H, 6.18: N. 1338 


190 


H 


* CI 


-a 


2 


colorless crystals [hydrochloride] 
(EtOH) 

mp.236-248% (decomposition) 
Elemental analysis for 

Calcd.%: C, 80.01; H. 5.35; N, 11.68 
Found*: C. 60.01; H. 5.82; N, 11.67 


191 


H 


H 




1 


colorless crystals [hydrochloride] 
(EtOH) 

mp v 248-257 < C (decomposition) 
Elemental analysis for 
p u pin • uoi •> i /aj-Ln 

CaJod.* C. 83.96; H. 5.72; N, 12.97 
FoundS: C, 63.98; H. 5.80; N, 12.93 


192 


Ph 


H 


-a 


2 


ooloriess crystals (CHjCV-'rso-PrjO) 

mpJ54^-180% 

Elemental analysis for 

CaHnClhUOO/BHtO 
CalcdJfc C, 89.00; H, 5.85; N, 12.87 
Found*: C. 88.78; H. 5.78; N. 12.71 
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ELxarnpiv 




m 


Physical properties 
(Recrystailization solvent) 


193 




1 


colorless crystals [hydrochloride] 
(MeOrHso-Pr t O) 
mp^89~2B0*C (decomposition) 
BomontaJ analysis for 

C B H t4 N«'2HCI-3/4IV> 
Calcd.%: C. 62.37; H, 8J26; N. 12.65 
Found*- C 62.36: H, 6.45; N, 12.60 


194 


-a 


2 


colorioss crystals [hydrochloride] 

(Me0rHso-Pr a 0) 

mp f 1 50- 1 5 6*C ( decomposition) 

Elemental analysis for 

C, 4 H,.M4-2Ha-1/2H,0 
Calcd.%: C, 63.71; H, 6.46; N t 12.38 
Found* C, 6330; H. 6.68; H. 12.11 



Example 195 

4^hloro-1-[2^-(4-nuorophenylsulfony0^iperidynethylh1H-imtdazo-{4,5-c]quinollne 

[0122] To a suspension ot 0.50 g of 4^lom-1-[2-<4.plperidyl)ethyl]-1 H-lmlda20-{4,5-cJqulnollne trtluoroacetate and 
O aT'o, potassium carbonate in 2 ml of N.N-dlmethyHoanamlde. a solution of 0.23 g of p-fluorobenzenesutfonyl chlo- 
ride ^ 3 mi of N.N^imethylformamide was added dropwise at room temperature, and the mixture was stirred I to ^5 
hourl The reset on mixture was ad|usted to pH 10 with 10% equeous sodium hydroxide so.ut.on. and extracted «rith 
XTacetatr-The extract was washed successhrely with water and saturated brine, and dried, and then the sojven 
was evaporated to give 0.35 g of a colorless solid. Recrystailization from a mixture of methanol, ethanol and water 
gave colorless crystals having the melting point of from 1 75 to 1 78.5'C. 



Elemental analysis for C^H^ClFN^OgS 


Calculated % 
Found % 


C, 58.41; 
C, 58.43; 


H, 4.69; 
H, 4.52; 


N, 11.85 
N, 11.88 



Example 196 

1-[2-(N-Memanesulfonyl-4-plperidynethyO-4-phenoxy-1H-onldazo[4.5-cl-quinollne 

[01231 To a solution of 1.00 g of 4^henoxy-H2-(4^.peridy0emy1]-1H.|mlotoo^<|qu.noBne ^oacetate and 
0 57m. of triethylamine in 10 m. of methylene chloride, 0.1 8 ml of methanesulfony. chlondewas add* dropw*e at 
™m?emperaJe, andthe mixture was sttrred for 1.5 hours. The reaction mixture was added wrth water, and extorted 
wTmeZene chioride. The extract was washed with water, and dried, and then the sohrent was evaporated to , gfce 
rStoSquld The resulting colorless liquid was so.ldlf.ed with ethyl scetate. and the solid was washed with diethyl 
etn^t^ve 0 80 grf ^rtess oyrtala. Recrystailization from a mixture of m.thytena ch. 0 ride and ethyl acetate gave 
colortess crystals having the mettlng point of from 173.5 to 176»C. 



Elemental analysis for C^H^N^S 


Calculated % 
Found % 


C. 63.98; 
C, 64.01; 


H, 5.82; 
H, 5.96; 


N, 12.44 
N, 12.28 



[0124] In 



accordance with the method of Example 1 96. the compounds of Examples 197 through 199 were obtained. 
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Example 


RA 


Physical properties (Recrystalllzatlon solvent) 


197 


Ts 


colorless crystals (AcOEt-iso-Pr 2 0) 
mp,201.5-202*C 

Elemental analysis for C^H^N^S 
Cafcd.%: C, 68.42; H, 5.74; N, 10.64 
Found%: C, 68.46; H, 5.83; N, 10.53 


198 


Et0 2 C 


colorless crystals (AcOEMso-Pr 2 0) 
mp,132-133°C 

Elemental analysis for C 26 H 2a N 4 03 
CakxJ.%: C, 70.25; H, 6.35; N, 12.60 
Found%: C, 70.13; H, 6.34; N, 12.50 


199 


Bn0 2 C 


yellow liquid 

NMR spectrum 5 (CDCyppm: 

1 .31 (2H,brs),1 .50-1 .70(1 H,m),1 .78(2H,brs) l 2.00(2H l q l J= 7.5Hz),2.81 (2H,brs)A23(2H, 
brs),4.63(2H,t, J=7.5Hz),5.1 3(2H,s),7.25(1 H,t^7Hz) f 7.30-7.40(5H,m) ( 7.39(2H,d,J= 7Hz), 
7.44(2H,t,J=7Hz).7 50(1H,td,J=8.5,1Hz) t 7.57(tH,t d,J=8.5 l 1Hz) l 7 90(1H ( dd,J=8.5,1Hz), 
7.94(1 H,s),8.04(1H, dd,J=8.5,lHz) 
IR spectrum v (liq.) cnr 1 :1 698 
Mass spectrum m/z:506(M + ) 



Example 200 



4-[2-(4-Amino-1H-lmldazo [4,5^)qulnoiln-1-y0ethyl]-N-methylM-plperidlne^arbothioamide 

[0125] A suspension of 0.50 g of 4-amino-1 -{2-(4-piperidyl)ethyl]«1 H-imldazo[4,5-c]-quinollne and 0.37 g of methyl- 
Isothiocyanate In 10 ml of methylene chloride was stirred at room temperature for 1 hour, and then the precipitated 
crystals were collected by filtration to give 0.56 g of colorless crystals. Recrystalllzatlon from a mixture of methylene 
chloride and methanol gave colorless crystals having the melting point of from 216 to 21 B*C. 



Elemental analysis for C^ A H B S • 1/2H 2 0 


Calculated % 
Found % 


C, 60.45; 
C, 60.79; 


H, 6.67; 
H, 6.66; 


N, 22.26 
N, 21.97 



[0126] in accordance with the method of Example 200, the compound of Example 201 was obtained. 
Example 201 

4-[2-<4-Chloro-2-phenyl-1 H-lmidazo[4,5-c]quinolln-1 -yl)ethylJ-N-methyl«1 -piperidinecarbothioamide 
[0127] 

Appearance: colorless crystals 
Recrystalllzatlon solvent: methanol 
mp: 215-220°C (decomposition) 
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30 



Elemental analysis for C25H28CIN5S 




Calculated % 
Found % 


C, 64.71; 
C.64 80; 


H, 5.65; 
H, 5.62; 


N, 15.09 
N, 14.96 



Example 202 

H 2-(1-Amidino.4-piperidyl)ethy^^^^ 



Elemental analysis for C^H^CINe • HCI 


. 1/2H 2 0 


Calculated % 
Found % 


C, 60.25; 
C, 60.47; 


H, 5.69; 
H, 5.61; 


N, 17.57 
N, 17.36 



45 



50 



55 



a-ir^sss^-*.~-— ------- 

1 , Preparation of blood cells for culture 

[0130] About 50 mL of who.. b.ood was co.lected J^adun I ^ ^« 

L*h U 170 uL of Novo-hepar.n 1000 Novo^o^ HpM , 1640 

Cells) were prepared using a ce.t separatum tube, J^J^^ , 25 U/rn , pe nicillin-2.5 ug/mL 

ml 

2 Preparation of test compounds 

from10- t0 Mto10- 9 M. 

3 Treatment of cells with m edicaments 
[0132, lOpLonpo'rnUlpopo^^ 

wavered wTa plastic lid and .ncubated at 37»C for 1 6 hours In an atmosphere of 5% C0 2 . 
4. Determination of human TN F-a and human IL-1P 
[0133, A.en^munoassaybythesand^^^ 

U rn the cunure "P«"^ diluted, andthen 

mlcrotlter plates tor coating. Afterthe wells were wasneo, me cu k wh+aitibodf against the sec- 

added to each we., and .ncubated. Then the se^ond^n^aga^ 

ond-antibodyweresucceeafcely added whHe applying 
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combinant cytokines as the standards. For determination of human TNF-a, monoclonal anti-human TNF-a (ENDOG- 
EN), polyclonal rabbit anti-human TNF-a (Pharma Biotech notogie Hannover), peroxidase conjugated donkey anti- 
rabbit IgG (Jackson ImmunoRes. Labs.), and recombinant human TNF-a (INTERGEN Company) were used for the 
first-, second- and third-antibodys and the standard for the calibration curve, respectively. For determination of human 
5 IL-1 p, monoclonal anti-human IL-1 P (Cistron), polyclonal sheep anti-human IL-1 P (Biogenesis), HRP conjugated don- 
key anti-goat IgG (Chemicon International), and recombinant human IL-1P (R&D Systems) were used for the first-, 
second- and third-antibodys and the standard for the calibration curve, respectively. 

[0134] In both cases for TNF- a and IL-1 p, the activities of each test compound are shown as percentages (%) of 
the amount of the cytokine Induced by treatment with LPS together with the test compound against the amount of the 
io cytokine induced by treatment solely with LPS 
[0135] Results are shown in tables 1 and 2. 



Table t: 



Inhibitory action against TNF- a production in human ceils 


Compounds 


Administered concentration (umol/L) 


0.001 


0 01 


0.10 


1.0 


10 


Example 89 


91 


86 


90 


84 


17 


Example 110 


80 


77 


26 


1 


0 


Example 113 


68 


81 


86 


69 


29 


Example 117 


117 


77 


71 


24 


0 


Example 118 


79 


91 


88 


51 


3 


Example 121 


81 


91 


49 


0 


0 



Table 2: 



Inhibitory action against IL-1 p production in human cells 


Compounds 


Administered concentration (u/nol/L) 


0.001 


0.01 


0.10 


1.0 


10 


Example 89 


112 


102 


96 


63 


0 


Example 110 


119 


105 


85 


64 


14 


Example 113 


104 


109 


116 


96 


30 


Example 117 


119 


106 


111 


72 


8 


Example 118 


96 


106 


102 


59 


0 


Example 121 


102 


108 


87 


24 


0 



[0136] These results clearty Indicate that the compounds of the present Invention have excellent Inhibitory actions 
45 against production of TNF and IL-1 . 

industrial Applicability 

[0137] The compounds of the present Invention have excellent inhibitory actions against production of TNF or IL-1 
so and are extreamely useful as preventive or therapeutic agents of diseases mediated by these cytokines. 



Claims 

53 1 . A 1 H-imidazopyridlne derivative represented by the following general formula or a salt thereof: 
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R J — (CH 2 ) mx 

wherein R 1 represents hydrogen atom, hydroxyl group, an alkyl group which may have one or more substituente 
TcJcloalkyl group which may be substituted, a styryl group which may be substituted, or an aryl group wheh may 
have one or more substitutents; R* represents hydrogen atom, an alkyl group, a halogen atom, hydroxyl group, 
an amino group which may have one or two substituenta, a cyclic amino group which may be substituted, or a 
ohenoxy group which may be substituted; ring A represents a homocydlc or a heterocyclic ring which may be 
substituted wim one or more alky, groups, alkoxyl groups, or halogen atoms; R* represents a serrated nitrogen- 
containing heterocyclic group which may be substituted; and m represents an Integer of from 0 to 3; provided when 
R3 represents unsubstituted piperidlno group, at least one of R1 and R* Is not hydrogen atom. 

2. A 1 H-imidazopyridine derivative represented by the following general formula or a salt thereof: 




wherein * represents hydrogen atom, hydroxyl group, an alkyl group which may have one or more subverts 
rcydoatkyl greup which may be substituted, a styry. group which may be *^««* oran **J™^™Z 
have one or more substitutents; R* represents hydrogen atom, an alkyl group, a hatogen atom, hydroxy I group 
an amino group which may have one or two substJtuents. a cyclic amino group which may be^s«ed. or a 
phenoxy greup which may be substituted; ring A represents a homocycHc or heterocyclte ring which may be sub- 
stituted with one or more alkyf groups, alkoxyl groups, or hatogen atoms; m represents an ^ 0»from0to3 
R4 represents hydrogen atom, an alky, group, benzyl group, tnphenylmethyl group, an alkanoyt, mjt^S 
be substituted, an alkoxycarbonyl group, benzyloxycarbonyl group, a thlocarbamoyl group which nnay be subs^ 
ru t ed,analkanesulfony.group.abenzenesu«ony. group which may ^ 8Ub8l ^^- or ^ ,dmo9 7"P= Y b ^ n T n 
methylene group, oxygen atom, sulfur atom, nitrogen atom, a group represented by NH. or a single bond, and n 
represents an Integer of from 0 to 2. 

3. The compound or the salt thereof according to claim 1 or claim 2. wherein the ring A is benzene ring or thlophene 
ring. 

4. A medicament which comprises as an actrve Ingredient the 1 H-lmldazopyridlne derivative or a pharmacologteally 
acceptable sett thereof according to cialm 1 or claim 2. 

5. The medicament according to claim 4 which is used for preventive or therapeutic treatment of a disease in which 
a cytokine Is mediated. 
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